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Abstract
0.1 Statement of problem
Protection of environment is a growing concern all over the world. The concern is no
more limited to national boundary due to the fact that environmental pollution is a
transboundary problem. Oceans and air are the two most important media for this
transboundary nature of pollution. Among various sources of ocean pollution, about
12 % is contributed by shipping. One of the highest priorities on IMO's agenda is the
control of pollution caused by shipping. Although not possible to eliminate totally,
but at least reducing of waste disposal from ships is the aim of the MARPOL 73/78
Convention. Waste reception facilities in ports are in fact the sine qua non for ships
to prevent disposal of ship generated wastes at sea. From this point of view it is a
prerequisite element to ensure the implementation of the MARPOL Convention.
The necessity of waste reception facilities in ports is established beyond any doubt.
But unfortunately many ports around the world have failed to ensure an adequate
waste reception facility. The problem is world wide, but more acute for impoverished
countries those who are unable to solve the environmental degradation problems
even within their own country. On one side the mounting pressure for the compliance
with international regulations and on the other side unavoidable practical hindrances
have created a dilemma for these countries.
0.2 Study objectives
The objectives of present feasibility study is to determine the actual requirement in
ports to ensure adequate waste reception facility, to detect the potential obstacles for
the establishment of such facilities and to determine the effective ways to overcome
these hindrance.
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0.3 Study parameters
The geographical parameter for this study is limited to the major seaports in South
Asian countries, namely, Bangladesh, India, Maldives, Pakistan, and Sri Lanka. The
vessel categories covered in this study are mainly all types of dry cargo vessels and
liquid tankers except chemical tankers. However, the chemical tankers are not very
exceptional from the requirement point of view other than the speciality of the cargo
waste generated on board those vessels. Types of wastes covered are mainly the
MARPOL 73/78 Annex I and V wastes.
0.4 Methodology
Published information on ship's wastes and waste reception facilities, interview and
correspondence with experts, specialists and professionals working in this field as
well as with organisations related to the subject matter, along with the author's view
from personal experience and analysis were the main source of material for this
feasibility study. Published information on overall economic condition of the region
was also referred as to ascertain the feasibility in this context. A questionnaire was
also prepared in addition and sent to 18 major seaports in South Asia to take into
account the views of ports in question. However, only 6 questionnaires were returned
within the time frame of this study.
0.5 Findings and recommendations
The findings of this study reveal that a co-operative effort is the best way of solving
this problem. Co-operation can be among countries and ports in the same region as
well as among different entities within the country. Recommendations alone can not
help to change the situation if there is no strong political will.
Author's experience as a seafarer for about eighteen years, out of which ten years as
Chief Engineer Officer of ocean going vessels, helped him to sea the problem in a
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different perspective. It is a common attitude to blame the ships for pollution and
generally a ship means the personnel onboard, not the shipowner, because they
remain out of the scene. But, like everyone on land, ship personnel also like to sea a
clean sea, but sometimes they are compelled to cause an act of pollution. The reason
behind this is that the shore-based facilities are not enough and the shipowners do not
like to spend lot of money "just" for waste disposal.
A reflection of this feeling may be seen in this study which possibly made the
recommendations little different from usual.
Key words: South Asian Region, Marine pollution, MARPOL 73/78 Convention,
Port waste reception facilities.
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11. Introduction
1.1 General
Almost all modes of transport create some sort of environmental disorder. Shipping
being an important mode of transport is no exception to that. Although, considering
different parameters of pollution shipping is the most environmental friendly and
safe mode of transport (table 1.1), but the intensity of pollution is some time much
higher due to the large size of ships and the density of traffic in some confined ocean
transport routes. Another reason for which the pollution caused by ocean shipping is
getting more attention is the international nature of this transport. As a result, with
increasing global awareness for environment protection, prevention of ocean
pollution has become a priority.
Table 1.1 Percentage share of the means of transports in some important areas
Parameters Air Rail Shipping Road
Noise 26% 10% 0% 64%
Use of land 1% 7% 1% 91%
Infrastructure 2% 37% 5% 56%
Accidents 1% 1% 0% 98%
Source: Figures from the Danish group of scientists <Group 2000> and the Association of Danish ports.
From the report <Transport in a fast Changing Europe>
1.2 Background
Pollution caused by shipping can be classified into three groups, accidental,
operational, and intentional. Although some people consider the third one as a
variation of operational pollution, but the distinction of intentional pollution is that it
2is caused by human behaviour rather than operation of ships. However, the approach
to control these pollution types is different. The prevention of the former is primarily
done by safer navigation and enhancing the safety standards of vessels. However,
steps are also taken by international conventions to limit the effect and extent of any
accidental pollution caused by shipping, like the International Convention on Oil
Pollution Preparedness, Response and Co-operation (OPRC), 1990. Operational
pollution is tried to be minimised by improved operational procedures with a view to
reduce the amount of pollutants and by finding alternative solutions for waste
disposal. International conventions are also adopted for this purpose. The
establishment of port reception facilities for ship generated wastes is one important
requirement under international conventions to reduce the operational pollution from
shipping. The difficult part of control is the unscrupulous act of discharge of wastes at
sea. This is considered as a crime and most of the countries have adopted the policy
to stop it by taking criminal actions against the polluters, like the Oil pollution Act
1990 (OPA 90) of the United States. However, wide establishment of adequate
reception facilities at ports will also help to change this attitude considerably.
1.2.1 History
The first ever step towards the protection of marine environment from pollution
caused by international shipping was initiated by the United Kingdom (UK) in 1926
when they convened an international conference which was attended by 13 countries.
The conference theme was to limit the discharge of oil and oily substances from
ships in coastal waters. Unfortunately the conference could not succeed due to poor
response from many maritime nations.
In the post World War II era the booming world economy increasingly widened the
volume of shipping transport and also there was an increase in the size of the ships,
especially oil tankers. As a result of that the question of marine pollution again
surfaced and a new convention was adopted at an international conference also
initiated by the United Kingdom (UK) in 1954 in London known as the OILPOL
3convention. The convention resulted in restricted discharge of oil and oily mixtures
in certain specified areas at sea. It also required the States to establish reception
facilities in their ports to receive oil slops from both tankers and non-tanker vessels.
The authority of this convention was taken over by the International Maritime
Organisation (the then IMCO) when it came into being in 1958. This convention
entered into force on 26 July the same year.
1.2.2 International Maritime Organisation (IMO)
The resolution for the establishment of a specialised United Nations (UN) agency on
maritime affairs was adopted in 1948, but it finally emerged in 1958 under the name
Intergovernmental Maritime Consultative Organisation (IMCO). Later in 1982
IMCO was renamed International Maritime Organisation (IMO). However,
following the emergence of IMO the first priority became safety at sea and the
second became pollution prevention. Despite a few amendments, OILPOL 54 was
found insufficient to cope with the marine pollution problems. As a result a totally
new convention was adopted fully under the auspices of IMO in 1973, which was
amended in 1978 by a protocol, and the combined instrument became known as
MARPOL 73/78. This convention took into consideration all possible substances that
may cause operational pollution by ocean transport. Like OILPOL, under this
convention also the State parties have the implied responsibility to establish
reception facilities for different types of ship wastes in their ports.
1.3 Reception Facilities
According to the IMO manual on port reception facilities (1999), a port reception
facility is any arrangement at port to receive shipboard remains and mixtures, which
contain oil, noxious liquids, or garbage. In a more precise way the reception facilities
can be defined as the facilities provided in ports to receive ship generated wastes
from the vessels calling those ports, and which the vessels intend to disposed but are
not allowed to discharge at sea by international regulations in force. These
regulations are enacted by national authorities mostly under the MARPOL 73/78
4Convention and differ from place to place. According to Dr. Heath Cote (2000)
reception facility "is the quid pro quo for prohibiting ships from discharging these
substances at sea."
In practice a well established port reception facility should be able to receive wastes
from all sorts of vessels, such as from different types of ocean going vessels, cruise
ships, coastal trade vessels, ferries, fishing vessels, pleasure crafts etc. However,
since the quantity of wastes produced onboard sea going vessels are comparatively
large in quantity and more diverse in nature, and also since the international
regulations are most stringent on these vessels, the focus of the present study will
concentrate on these type of vessels.
The facilities must be sufficient enough to receive almost all kinds of wastes usually
generated onboard different types of vessels normally calling that particular port and
vessels should not suffer much inconvenience to deliver their wastes. Port authorities
are not necessarily required to provide the service themselves, but they must ensure
that vessels can use the facilities without causing any undue delay to them. In
addition, ports should also ensure a safe and environmental friendly final disposal of
wastes received from ships.
Unfortunately even after 17 years since the Annex I of the MARPOL 73/78
Convention came into force in October 1983, adequate reception facilities as per
regulation 12 of Annex I have not yet been set up in many parts of the world
including in the countries those have ratified part of or the whole convention. Now
Annex II and Annex V are in force, which also require reception facilities to be
established at ports. But the non-compliance by the State parties with this
requirement has rendered the implementation of this convention ineffective.
52. Ship generated wastes
2.1 General
'Wastes' are defined in the Oxford English dictionary as the "materials that are not
wanted" and "the unusable remains or by-products of something." Both definitions
seem to fit for wastes generated onboard ships. But no general definition for
shipboard wastes has been provided in the MARPOL 73/78 Convention.
According to the definition provided in art. 2(1) of the Basel Convention on the
Control of Transboundary Movements of Hazardous Wastes and their Disposal (a
United Nations convention), "Wastes" are substances or objects, which are disposed
of or are to be disposed of or are required to be disposed of by the provisions of
national law. However, for the purpose of port reception facilities we consider
'wastes' as solid and liquid substances or objects, which a ship intends to dispose of
and is not allowed to discharge at sea under the amended MARPOL convention.
2.2 Wastes from ships
The term 'waste' in relation to ship covers a wide range of domestic and operational
wastes resulting from the normal operations of various types of ships. Ship wastes
are generated mainly from three sources, first, wastes generated from operational
activities of machinery, second, cargo associated wastes (both liquid and solid), and
finally, wastes generated by human activities on board (domestic wastes). Each of
these sources produces varieties of wastes, which may be grouped in different ways,
based on the physical and chemical properties and characteristics of these wastes.
6These classifications could be oily and non-oily; solid, liquid, or even gaseous;
hazardous and non-hazardous; combustible and non-combustible; and so forth.
Discharge of wastes from ships depend greatly on these classifications, and hence the
grouping is of significant importance both for the purpose of discharge to sea and on
board processing or retention for onward delivery ashore.
2.3 Types of ship-generated wastes
As it appears from the previous paragraph the classification of ship-generated wastes
can vary in many ways, it is important to have a particular categorisation to create a
harmonised system and to establish identical port reception facilities all over the
world. This classification has been done under the MARPOL 73/78 Convention. So
far six annexes have been formulated to this regulation based on six different types
of wastes generated on board ships. This will be discussed further in chapter 3.
Gaseous waste, which causes air pollution, is not directly applicable for reception
facilities. However, cartridges used for vapour recovery systems onboard tankers and
cartridges for purification of exhaust gases will require facilities for disposal once
contaminated with wastes. Reception facility for noxious liquid substances has also
got very limited application, especially for the geographical area selected for the
purpose of this study. The reason behind this is that this type of waste is only
generated when chemicals are carried in bulk on board specialised ships. This type of
transport is still a rare occurrence in this area and limited to very few ports on few
occasions. Reception facilities for harmful substances carried in packaged form is not
a requirement under the MARPOL convention. Also from the ships' point of view it
is less important since more and more of these types of cargo are being containerised.
Reception facilities for sewage, although quite important, may not require an
immediate implementation. The MARPOL regulation on it, Annex IV, has not
entered into force yet and also the national legislation in the countries in the area of
study have not yet imposed any restriction on the discharge of sewage in their
7territorial waters. However, it is better to establish a port reception facility for
sewage also. In case it is not incorporated now, provision should be there to include
the same whenever necessary.
Reception facilities for oily wastes and garbage are the two most essential elements
for the purpose of this present study. Shipboard liquid oily waste is the most common
form of waste generated on board all types of ships. The first and foremost
essentiality of port reception facilities is to receive this type of waste from ships.
However, port reception facilities for garbage, which includes solid wastes, like most
domestic wastes and other solid wastes such as oily rags, are equally important. To
establish reception facilities for the latter is comparatively easier than to create
reception facilities for the former.
The most common form of liquid oily wastes include engine room bilge and sludge
from oil separators and fuel tanks which are generated in all ships irrespective of size
and type. Used lubricating oil is another type of oily waste generated onboard almost
all ships. Other oily wastes include slops and residues in oil tankers, oil-water
mixture resulting from tank washings and also oily ballast water when ballast water
is carried in cargo oil tanks.
Garbage includes a variety of solid wastes, like galley and food wastes, papers,
plastics, tins and cans, oily rags from machinery space, and even expired medicines
and medical wastes. These wastes are produced on board all ships, but the quantity of
different types of waste may vary on ship types and sizes. Further discussion on this
will be in chapter 4.
2.4 Impact of ships' waste discharge into the sea
The effect of ships' waste discharge into the seas depends on the type and quantity of
waste discharged. The severity also varies based on the location of discharge. The
effect is more prominent in coastal waters and in semi-enclosed seas. Sometimes the
8ambient temperature becomes a factor to determine the degree of damage caused by
pollution, because non-gaseous pollutants are more soluble in warm water than in
cold water. These pollutants like oil and human wastes consume oxygen when
dissolved in water. On the other hand solubility of gases that do not react with
seawater, like air or oxygen, is less in warm water. Each litre of seawater with 33 %
salinity when saturated with air will normally contain 6.56ml of oxygen at 8 degrees
Celcius and only 4.32ml at 30 degrees Celcius (Abeysekera, 1991). Moreover, some
of the organic pollutants consume oxygen when dissolved in seawater, consequently
reducing the quantity of oxygen further in seawater. This three-fold action multiplies
the effect of pollution in warm water more than in cold water. The whole South
Asian region is in the tropical area where the average seawater temperature is 30
degrees Celcius.
In general, vessel sourced pollution may damage fishing stocks and other forms of
sea lives. However, the affect of noxious liquid substance is much more severe.
Besides that the huge amount of ballast water carried from one part of the world to
the other part by ships introduces alien marine species, which create danger for the
indigenous species and causes an imbalance in the marine ecosystem of that area.
Marine pollution also affects the tourism industry in countries where tourism is
particularly based on sea and coastal resources. Since the two most common
pollutants generated from ships are oil and garbage, some of the specific effects of
these two are considered below.
2.4.1 Environmental impact caused by oil or oily substances
Apart from accidental oil pollution from ships, operational discharges also take place
despite restrictions under the MARPOL Convention. The characteristics of these oils
vary on their chemical composition and so the pollution effects.
In most cases oil forms a floating layer on the surface of seawater. When sea birds
come in contact of this layer they get soiled. The bird's feathers form an outer layer
9for the body resistant to water and wind. Beneath this layer lies a heat insulating
layer. Even a small coating of a few centimetres in diameter on a bird's feathers will
lower its water-resistant characteristics and cause water to penetrate into the next
layer and damage the heat-insulating capability. Thus drenched feathers cannot
provide proper insulation and they suffer from hypothermia. In this situation they
require to feed twice or thrice as much as they eat normally, which is obviously not
possible due to body weakness caused by cold and by poisoning of blood cells from
oil intake while cleaning feathers. Scarcity of food in contaminated water is another
factor, again eating of contaminated pray causes stomach disorders. All these result
in premature death for almost all the birds in the vicinity (Lützen, et al, 1996).
The effect of oil contaminants on other marine lives is less severe than on marine
birds, because oils normally spread over and some are evaporated into the
atmosphere. But repeated pollution in the same place affects badly on marine fauna.
They might escape death from toxicity caused by pollution, but their nutritive and
reproductive behaviour change considerably. Some organisms are too sensitive and
just a trace of oil will cause severe damage, especially at the early stage of their lives
as eggs and larvae.
The respiratory system of fish is also damaged by clogging of the gills or by changes
in the gill tissues, which reduce the oxygen carrying capacity. Prolonged pollution in
a particular sea area demolishes the food chain and thus brings destabilisation in the
ecological balance (Alavi, 1992). Tainting effect on marine animals as well as
marine plants is another impact caused by regular oil pollution. Even 0.5 microgram
of oil in one kilogram of fish will be enough to change the taste of meat
(Miljostyrelsen, 1982).
2.4.2 Environmental damages caused by solid wastes
Solid wastes or garbage disposed at sea not only cause fouling of beaches and can be
an eyesore, but it may also be harmful for life in the sea as well as ashore. However,
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garbage when not containing any toxic element is comparatively less harmful. Even
then the damaging effects can not be ignored.
Solid waste or garbage is composed of different materials, such as paper products,
food waste, glass, metal, plastic, wood, textiles, etc. According to the American
National Academy of Sciences, nearly 6.6 million tons of domestic waste is
discharged every year in the sea by the world merchant fleet. The rates of
decomposition for different materials in marine environment are given below in table
2.1. Some of these materials can take decades, even centuries to decompose.
Table 2.1 Time required for decomposition of different materials at sea
Type of Material Time required for Decomposition
Bus ticket 2 to 4 weeks
Cotton cloth 1 to 5 months
Rope 3 to 14 months
Woollen cloth 1 year
Painted wood 13 years
Tin can 100 years
Aluminium can 200 to 500 years
Plastic bottle 450 years
Glass bottle Unknown
Source: HELMEPA (1997).
Plastic is possibly the worst material in garbage. Plastic when floating in water is
mistaken by marine animals as food. The swallowed plastics make the animals sick
or even can cause their death. In several instances it has been found that birds are
entangled in plastic rings from beer or soft drink cans. Also fishes and other animals
are found trapped in plastic objects and starve to death.
2.5 Segregation of wastes
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The MARPOL Convention does not particularly mention to differentiate various
types of oily wastes and garbage for the purpose of delivery to reception facilities,
but it is indeed necessary and advisable to separate these wastes further for various
reasons. Some refineries are reluctant to receive slops which are mixed with sludge
because of the problem they face to fractionate such residues. Food wastes, which are
disposed at port and not incinerated ashore, may cause health hazards in the locality
and hence, should be taken special care of when collecting and disposing.
Port reception facilities, which incorporate incineration plants, prefer solid wastes to
be separated into combustible and non-combustible wastes. On the other hand there
is a lot of waste, which may be recycled, such as papers, plastics, glasses, aluminium
and tins, and hence should be separated as far as possible, because, some ports where
such segregation would be too expensive will prefer to receive wastes separated from
each other. Apart from situations mentioned above, under all circumstances
hazardous materials should be delivered separately to port reception facilities with a
specific note to the receiving party.
Onboard segregation of wastes can lower the cost of waste delivery in some ports.
Sometimes delivery charges for wastes differ on type of waste. Besides segregation
will encourage recycling of wastes, which is rather more environmental friendly due
to the conservation of scarce materials. This is very important for the countries in the
area of study due to their underprivileged socio-economic structure.
However, whatever system is preferred or adopted in the region for port reception
facilities, it should be well circulated and known to the users by all possible means.
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3. Legislation and regulations
3.1 General
Waste disposal from ships has long been attempted to be regulated by both national
legislation and international agreements, though the result was not at all satisfactory.
In 1922 the United Kingdom took the first initiative to pass an act in the parliament
called "The oil in navigable waters Act," by which the British ships were restricted to
discharge oil along the coast and within the port limits. But being a transboundary
problem, international agreements have got much more significant roles to play. In
many cases national legislation just gives effect to the international agreement. To a
great extent the effect of international agreements depends not only on whether the
countries are party to the said convention but also whether they are committed to
implement the regulations.
In addition to the binding international conventions, there are some non-binding
instruments also addressing the prevention of marine pollution. For the purpose of
the establishment of a port reception facility it is of great importance to focus on the
relevant international regulations, and thereby the obligations on State parties under
those regulations.
3.2 International conventions
International Conventions can be regional as well as global. Regional agreements are
normally based on global conventions and sometime more stringent than the
internationally agreed minimum requirements. But global agreements and
commitments about marine pollution constitute the basic standard and guidelines in
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this field. The United Nations Conference on Human Environment (UNCHE) held in
1972 in Stockholm is possibly the first comprehensive international effort towards
global environment protection. The 26 point Stockholm declaration specifically
urges in point 7 to protect the marine environment:
States shall take all possible steps to prevent pollution of the seas by
substances that are liable to create hazards to human health, to harm living
resources and marine life, damage amenities or to interfere with other
legitimate uses of the sea.
3.2.1 Regional agreements and co-operation
Regional agreements for the protection of seas from pollution are obviously
applicable for a particular region only, generally among the countries bordering a
particular sea or sea area. A handful of such agreements exist among the countries in
Northwest Europe, especially in the Nordic area. Although all agreements are aimed
to keep the seas pollution free, they address the issue differently as the sources of
ocean pollution are diverse.
"The Convention for the protection of the Marine Environment in the Northeast
Atlantic Area" which replaced two other old conventions, namely the Paris
Convention and the Oslo Convention, was signed in 1992 and addresses regulation of
waste discharge from land and dumping of waste from ships and aircraft. The Baltic
Sea Convention on the Protection of the Marine Environment of the Baltic Sea was
first signed in 1974 and then revised in 1992. The revised convention entered into
force on 7th January 2000. It covers all sorts of pollution, that is land-based pollution,
air pollution and pollution from ships. The governing body for the Baltic Convention
is the Helsinki Commission (HELCOM) -- Baltic Marine Environment Protection
Commission. The performance of the commission, along with the active participation
of the governments and the maritime administrations of some Scandinavian
countries, has set a good example of regional co-operation in the field of maritime
environment protection.
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Besides these the European Union (EU) has issued some directives related to marine
pollution control including establishment of port reception facilities. Also four North
Sea Conferences, held in 1984, 1987, 1990 and 1995, took several decisions to
tighten up and enhance the pollution control efforts in Northwest European waters.
Such regional activities have been initiated in other areas also under the "Regional
Seas Programme" by the United Nations Environment Programme (UNEP). The
programme began in 1974 and so far thirteen regions have been brought under this
programme of which eight have already got legally binding conventions. Under this
programme the Mediterranean Action Plan is the oldest and possibly the most
matured component. The member States used this platform under the Genoa
Declaration (1985) to establish waste reception facilities in the ports of the
Mediterranean. A study by the United Nations University's programme revealed that
although the adequacy in most of the ports was not enough, fifty ports were able to
establish reception facilities.
The "South Asian Seas" region, comprising Bangladesh, India, Maldives, Pakistan,
and Sri Lanka, is one of the thirteen regions under the regional seas programme, but
it has not yet adopted any convention or protocol. Besides other aims and objectives,
the Regional Seas Programme for South Asian Seas may as well serve the purpose of
co-operation for setting up port reception facilities in this region. One important
aspect of the regional agreements is that they help to enhance co-operation among
countries in the region. Therefore, a regional understanding in this area for the
protection of marine environment can assist to boost the pollution control efforts.
Secretarial functions for the South Asian Regional Seas Programme is looked after
by another regional organisation called the South Asian Co-operative Environment
Programme (SACEP) established in the year 1982. SACEP's strategy and
programme addressed a number of issues for regional co-operation, which include
capacity building and awareness raising, systematic information exchange and intra-
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regional technology transfer, training on environmental management and institutional
development, management of mountain ecosystems, watersheds, and coastal
resources (Global environment outlook-1, 1997). Therefore, SACEP can also be a
good base for creating a harmonised system of port reception facilities in the region
to protect the marine environment from pollution caused by shipping activities.
3.2.2 Global conventions and commitments
Global conventions and commitments applicable to marine pollution prevention are
administered either by the United Nations (UN) itself, or by its affiliated bodies. The
most significant among those is the International Maritime Organisation (IMO). The
United Nations Environment Programme (UNEP) is the other principal organisation
to administer such conventions and commitments. Important global conventions and
action plans on the prevention of marine pollution applicable for this study are shown
in Table 3.1.
Table 3.1 Global Agreements/Action Plan on environment protection and marine
pollution prevention applicable for the present study
• The London Convention: Convention on the Prevention of Marine Pollution
by dumping of Wastes and Other Matter, 1972, as amended
• The MARPOL Convention 73/78: International Convention for the Prevention
of Pollution from Ships, 1973, as modified by the Protocol of 1978, as
amended
• The Law of the Sea Convention (LOSC) 1982
• Agenda 21 (1992)
3.2.2.1 The London Dumping Convention
The Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter, 1972, also called the London Dumping Convention (LDC) or simply
the London Convention, was adopted by IMO in 1972 to regulate dumping of waste,
which is taken on board for the purpose of ocean disposal. This convention is not
directly related to the establishment of waste reception facilities in ports. However,
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since the convention deals with the regulation of waste dumping at sea, it is
important to note for the purpose of treated waste disposal to sea from the reception
facilities. The Convention entered into force in August 1975.
3.2.2.2 The MARPOL Convention
The MARPOL 73/78 Convention, or the International Convention for the Prevention
of Pollution from ships, 1973, as modified by the protocol of 1978, has replaced the
former convention called the International Convention for the Prevention of
Pollution of the Sea by Oil, 1954 (OILPOL 54). The MARPOL 73/78 is the most
significant and directly applicable convention for the prevention of operational
pollution from ships. At the time the OILPOL convention was adopted, oil was
considered as the only pollutant. The MARPOL 73/78 convention took a wider view
and addressed five different kinds of marine pollutants and adopted separate
provisions for each category, which were annexed to the main convention. A new
protocol was adopted in September 1997 in an international conference of parties to
the MARPOL 73/78 Convention to amend the Convention. The protocol is on
prevention of air pollution from ships and is annexed to the Convention as Annex VI.
The MARPOL 73/78 Convention incorporates the text of the convention as modified
by the protocol of 1978, two other protocols of 1973, and a total of six annexes. The
original convention of 1973 made Annex I and Annex II mandatory, which created a
slow response for the ratification of this convention. The 1978 protocol allowed a
grace period of minimum three years for annex II to be implemented from the date of
entry into force of the MARPOL convention. Protocols I and II of 1973 deal with
reporting of incidents at sea involving harmful substances, and guidelines for dispute
resolving respectively. The annexes contain specific regulations for the management
of each category of waste. The convention only deals with the wastes resulting from
normal operation of the vessel. The regulations under the MARPOL 73/78
Convention covers management of shipboard waste as well as handling of waste
when brought ashore. It allows some controlled disposal of wastes at sea which will
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not harm the environment. The annexes and types of wastes with date of enforcement
are mentioned in Table 3.2.
Table 3.2: The annexes of the MARPOL 73/78 Convention
Annex Type of Waste Global Enforcement Remarks
I Oil 2nd October 1983
II Liquid chemicals in bulk 6th April 1987
112 Contracting
States till 31 July
2000, with 94.23 %
of world tonnage
III Harmful substances in
packaged form
1st July 1992 94 Contracting
States till 31 July
2000, with 79.39 %
of world tonnage
IV Sewage Not in force yet 78 Contracting
States till 31 July
2000, with 43.44 %
of world tonnage.
Enforced in the
Baltic area
V Garbage and solid wastes 31st December 1988 98 Contracting
States till 31 July
2000, with 85.98 %
of world tonnage
VI Air pollution Not in force yet Only 2 Contracting
States till 31 July
2000, with 4.86 %
of world tonnage.
Adopted on 26th
September 1997
Source: International Maritime Organisation (2000)
All State parties to the MARPOL 73/78 Convention are obliged to set up adequate
port reception facilities for Annexes I, II, IV, and V. Details of these annexes will be
discussed in chapter 4.
3.2.2.3 The Law of the Sea Convention III, 1982
The third United Nations Convention on the Law of the Sea (UNCLOS III) 1982,
commonly known as Law of the Sea Convention (LOSC) 1982, is another binding
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convention, entered into force on 14th November 1994, which obliges the State
parties of this convention by art. 194(1) and art. 211(1) to take all necessary
measures in order to prevent, reduce and control pollution of the marine environment
from any source including ships. It insists on States in art. 237(2) to implement
specific tasks imposed by other international conventions adopted with respect to
prevention, reduction, and control of marine pollution. Thus the convention puts an
implied responsibility on State parties to establish adequate reception facilities in
their ports.
3.2.2.4 Agenda 21
Agenda 21 is a comprehensive action plan adopted by more than 178 governments in
the United Nations Conference on Environment and Development (UNCED) or the
Earth Summit held in Rio de Janeiro in June 1992. chapter 17 of section II of this
action plan focuses on protection of oceans, seas and coastal areas. Part B of this
chapter is dedicated to marine environment protection where it reiterates the
obligation of the State parties to resist degradation of the marine environment by
"wider ratification and implementation of relevant shipping conventions and
protocols."
3.2.3 National Legislation
In the wake of global environmental awareness specially in the last two/three
decades the countries of the area of study, namely Bangladesh, India, Maldives,
Pakistan, and Sri Lanka, have more or less developed some sort of national
legislation and regulations concerning environment protection and pollution control
in general. But these are quite incomprehensive, particularly when it comes to the
point of marine pollution. Specifically for port reception facilities it is hard to find
any regulatory framework in any of these countries.
Although, these countries have participated in different global environment
protection conferences and programmes under the auspices of United Nations and
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other UN bodies, and committed themselves to take necessary steps to implement all
conventions and declarations for the protection of world environment as a whole, but
in practice they fall far behind. As far as maritime regulations are concerned all these
countries in the region basically inherited the same Acts and regulations on merchant
shipping and ports enacted by the British government under colonial rule. Very little
has been revised or replaced since then. These laws and regulations hardly mentioned
anything on environment protection. However, recent development on environment
consciousness has brought some changes, but yet to gain a full momentum. In the
following table 3.3 the present status of relevant international conventions
concerning maritime pollution control for the countries concerned are given.
Table 3.3: Status of relevant International Conventions concerning Marine Pollution
for the countries in South Asian Region
MARPOL 73/78
Country Annex I/II Annex III Annex IV Annex V Annex VI
Law of the
Sea III 1982
Bangladesh Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Signed but
Not Ratified yet
India Ratified on
24.09.86
Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Ratified on
29.06.95
Maldives Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Not yet
Ratified
Signed but
Not Ratified yet
Pakistan Ratified on
22.11.94
Ratified on
22.11.94
Ratified on
22.11.94
Ratified on
22.11.94
Not yet
Ratified
Ratified on
26.02.97
Sri Lanka Ratified on
24.06.97
Ratified on
24.06.97
Ratified on
24.06.97
Ratified on
24.06.97
Not yet
Ratified
Ratified on
19.07.94
Source: International Maritime Organisation and UN Division for Ocean Affairs and the Law of the Sea, (2000)
Bangladesh: National Environment Policy was adopted in May 1992 which has set
the basic framework for environmental action and also has set some
broad guidelines for actions in different sectors. But the policy itself
and the guidelines are too general and addressing issues in similar
wordings of a declaration in international conference on environment.
The key objectives of the policy are as follows:
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• Maintenance of the ecological balance
• Protection against natural disasters
• Identification and regulation of activities causing pollution and
environmental degradation
• Sustainable use of natural resources
• Active participation in international environmental initiatives.
Bangladesh has adopted a new act on environment in February, 1995,
called the Environment preservation, development, and pollution
control and prevention Act (Act 1 of 1995, 16/02/95), which gives a
general guidelines for over all environment protection.
Despite the commitment in their environmental policy to uphold
international environmental activities, Bangladesh has not yet ratified
any of the annexes of the MARPOL 73/78 convention. However, a
draft policy on oceans and marine environment protection is
presently under active consideration.
India: India has approved the mandatory part, that is Annex I and II of
MARPOL 73/78, but has not yet enacted any national legislation on
the basis of the MARPOL convention.
The environment (Protection) Act, 1986, was approved by the
government in May 1986 in light of the Stockholm Declaration,
adopted at the United Nations Conference on the Human Environment
in 1972, and a set of rules called Environment (Protection) Rules,
1986, were also enacted in November of the same year.
On the basis of the above mentioned environment Act and Rules of
1986, several guidelines on individual environmental related activities
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have been adopted. Among those following notifications can be
relevant for waste reception facilities:
• Hazardous Wastes (Management and Handling) Rules, 1989
• Municipal Solid Wastes (Management and Handling) Rules, 1999.
However, wastes from ships beyond five nautical miles of the coast
are excluded under the Hazardous Wastes (Management and
Handling) Rules of 1989. Ships' wastes are covered by the Merchant
Shipping Act, 1958, and rules made thereunder. No specific rules
have been made yet for handling of ships' wastes and for port
reception facilities.
Maldives: Maldives has also not ratified any part of the MARPOL 73/78
Convention. They have also not enacted any national policy on
environment protection as yet. Possibly they are the least developed in
the region so far on legislative issues. However, the Ministry of
Environment has been authorised to enact any law concerning
environment protection.
Pakistan: Pakistan has ratified all five annexes of the MARPOL 73/78
Convention, except annex VI, which was supplemented to the
MARPOL Convention in July 1998 only. Pakistan is also the lone
country so far from South Asia to ratify the London Dumping
Convention (ratified on 9th March 1995).
(Pakistan Environmental Protection Ordinance 1983 is replaced by)
Pakistan Environmental Act, 1997, is the key instrument for
environmental legislation. But, till now no regulation has been
adopted on marine pollution prevention and port reception facilities.
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Sri Lanka: Probably Sri Lanka is the leading nation in this region to formulate
environmental legislation, especially on marine environment
protection. Their parliament have passed the Marine Pollution
Prevention Act, No. 59 of 1981, before they have ratified the
MARPOL 73/78 convention. However, under the authority given to
the concerned minister under this Act to ratify different international
conventions on marine pollution, Sri Lanka became the first country
to ratify all five annexes of the MARPOL 73/78 convention, except
annex VI. Also Sri Lanka is the only country to have a special Act on
marine pollution prevention.
This act has eight sections. Section V deals with reception facilities
and shipboard equipment. But, art. 13 and 14 under this section are
too concise and bookish. No special guideline has been adopted to
establish reception facilities in ports.
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4. Studies on Quantity and type of Shipboard Wastes
For the purpose of establishment of reception facilities in ports a comprehensive
study on quantities and type of wastes generated on board different types of vessels
is very recommended to derive what type of facilities are required to be established
in any particular port.
4.1 Annexes of MARPOL 73/78
The annexes of MARPOL 73/78 contain the specific regulations pertaining to each
category of ship-generated waste or marine pollutant. Originally there were five
annexes and now there are six. Annex I and II are compulsory, that is any country
which ratifies MARPOL 73/78 Convention must abide by the regulations in these
two annexes, but they can keep their reservation for other annexes. However, other
than Annex IV and the newly adopted Annex VI, all other annexes are already in
force globally (table 3.2).
Annex I: Deals with pollution caused by operational discharge of oil in general.
The Annex came into force on October 2, 1983. It contains, inter alia,
regulations for the control of discharge of oil-water mixtures, reception
facilities for oily wastes from ships, segregation of oil and water ballast,
installations for oil retention on ships, inspection and monitoring systems for
oil discharges, oil logs, and various appliances for the prevention of pollution
by oil.
The regulations provide detailed definitions of limits for oil contents in
waste-water to be discharged as well as the quantity and the rate of discharge
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from different types of vessels. Parties to the convention must ensure that
adequate reception facilities are provided at their ports for all types of oily
wastes expected to be produced onboard vessels normally calling those ports.
Specific provisions for tankers are also mentioned. An 'Oil Record Book' for
all kinds of operation related to oil or oily mixtures has to be kept.
Annex II: Addresses the control of pollution from noxious liquid substances
carried in bulk. Came into force on April 6, 1987. This annex contains
regulations about, inter alia, discharge, inspection, tank washing, and log
keeping for chemical tankers. It also contains regulations to classify the liquid
substances other than oil (POL), which are transported in bulk. Regulations
also specify the requirements for chemical-containing tank washing waters.
This annex also requires the signatories to provide reception facilities in ports
for chemical residues and tank cleaning waters. A 'Cargo Record Book' for all
chemical substances to which this annex is applicable, must be maintained,
which can be recorded by the authorities of any party to the convention.
Annex III: This annex covers the pollution caused by harmful substances
transported in packaged form. The Annex took force on July 1, 1992. It
mentions about the issuing of packaging labels, documentation, quantity
limitations, exceptions and measures for preventing or minimising the risk of
pollution by harmful substances.
However, no special requirement is specified for the reception facilities for
this category of wastes.
Annex IV: Concerns regulation for the prevention of pollution by sewage
discharged from ships. It has not yet entered into force. 67 countries have
ratified the annex so far. However, it is high on the agenda of the Maritime
Environment Protection Committee (MEPC) of IMO to bring it into force as
early as possible.
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This annex describes the regulations for the sewage discharge at sea and the
requirement of treatment plants. The annex requires the contracting States to
provide reception facilities in ports for sewage also.
Annex V: This annex prescribes the regulations for the prevention of pollution
by garbage from ships. The Annex entered into force on December 31, 1988.
For the purpose of this annex, 'garbage' means all kinds of victual, domestic
and operational wastes, with the exception of fresh fish and parts thereof.
This garbage does not include other substances which are specifically
covered by any other annex.
This annex divides the garbage materials into different items and specifies
different discharge requirements for each. However, plastic is totally banned
for discharge at sea.
Annex VI: Adopted on 26th September 1997 to prevent air pollution from ships.
4.2 Waste quantities on board ships
Tables used in this section to determine the quantities of different types of wastes
generated on board ships are based on the studies carried out in 1993 by Det Norske
Veritas Industri Norge AS, for the Norwegian Maritime Directorate (Det Norske
Veritas Industri Norge AS, 1993).
The data are compiled by analysing reports, international conventions, instructions,
statistics, and guidebooks (Norske Veritas Industri Norge, 1993). Wastes are grouped
in the following way:
Oil and oil-containing waste
Oil or oil-containing wastes produced onboard ships are grouped under four different
headings for the purpose of determining the quantity, namely
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1. Solid oily waste (such as oily rags from machinery spaces)
2. Oil sludge (such as from oil separators/purifiers)
3. Waste oil (used oil or collection of drained oil)
4. Oily bilge water and ballast water (bilge from machinery space, and ballast
water carried in cargo oil tanks).
Among these wastes only group one belongs to the Annex V of the MARPOL 73/78
Convention and the rest belong to Annex I of the Convention.
Solid waste (garbage)
These are Annex V wastes mainly constitute victuals, domestic and operational
wastes, excluding wastes those fall under any other specific annexes of the
MARPOL 73/78 Convention.
The Technical Report of Det Norske Veritas Industri Norge AS also includes sewage
and waste generated from carrying liquid harmful substances in bulk. However, since
Annex IV of the MARPOL 73/78 Convention is not yet in force and also since
Annex II has got very limited implication in the area of study, these two types of
wastes are not covered in this section.
The tables express wastes in unit quantities. The total amount of any particular type
of waste generated from ships calling a port is not always required to be delivered to
reception facilities. Some of the wastes can be discharged at sea as per the MARPOL
73/78 Convention, which largely depends on the ships' trading area and type of
shipboard equipment for processing of wastes.
4.2.1 Oil and oily wastes
Tables 4.1, 4.2, 4.3 and 4.4 show the amount of wastes generated in each category of
oil and oily wastes mentioned earlier in this chapter.
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Table 4.1 has shown solid oily wastes produced on board different types and sizes of
vessels. All the wastes, in this category, are not delivered to port reception facilities.
Because some of the wastes in this category are incinerated on board, it can be
assumed that ships having an incinerator burn all such wastes produced onboard
ships.
Table 4.1 Solid oily wastes produced on board different types and sizes of ships
Solid oily waste (oil-containing garbage) produced per day
Distributed on ship's gross tonnage, kg/day
Type of ship <300 300-499 500-999 999-4999 >5000
Ships, mixed cargo 5 6 7 12 15
Ships, Ro-Ro 5 6 7 12 15
Combined bulk/mixed 5 6 7 12 15
Bulk (excl.gas) carriers 5 6 7 12 15
Gas tankers 5 6 7 12 15
Container ships, Lo/Lo 5 6 7 12 15
Tankers 5 6 7 12 15
Tug boats 2 3 5   7 10
Lighters 0 0 0   0   0
Fast ferries 5 7 0   0   0
Tourist ships 0 0 0 15 20
Ferries 5 7 10 15 20
Pleasure boats 0.1 0 0   0   0
Hotel & restaurant ships 1 0 0   0   0
Cruise ships 5 0 0 15 20
Tugs and water tankers 1 3 5   7   0
Auxiliary crafts 3 4 0   0   0
Supply ships 4 5 6 12   0
Fishing vessels etc. 5 7 10 10   0
War ships 3 4 5 10   0
Government vessels 3 4 5 10   0
Other vessels 3 4 5 10 12
Source: Det Norske Veritas Industri Norge As for Norwegian Maritime Directorate (1993)
28
According to information provided to the Norwegian Maritime Directorate by Mr.
Kyed of Kværner Incineration A/S (Lützen, et al, 1996), 60% of the ships in overseas
traffic have incinerators. So, solid oily wastes from 40% of overseas ships are to be
received at port. Only 10% of the ships engaged in coastal traffic have incinerators.
All other types of ships are assumed not to posses any incinerators and hence, solid
oily wastes produced onboard such vessels have to be removed at port.
Table 4.2 Oil sludge produced onboard different types and sizes of ships
Oil sludge produced per day
Distributed on ships' gross tonnage, l/day
Type of ship <300 300-499 500-999 999-4999 >5000
Ships, mixed cargo 30 45 60 240 500
Ships, Ro-Ro 30 45 60 240 500
Combined bulk/mixed 30 45 60 240 500
Bulk (excl.gas) carriers 30 45 60 240 500
Gas tankers 30 45 60 240 500
Container ships, Lo/Lo 30 45 60 240 500
Tankers 30 45 60 240 500
Tug boats 90 135 180 720 1500
Lighters 0 0 0 0 0
Fast ferries 30 55 0 0 0
Tourist ships 0 0 0 140 650
Ferries 20 50 65 140 650
Pleasure boats 0 0 0 0 0
Hotel & restaurant ships 0 0 0 0 0
Cruise ships 20 0 0 140 650
Tugs and water tankers 1 135 180 720 0
Auxiliary crafts 30 40 0 0 0
Supply ships 30 60 250 350 0
Fishing vessels etc. 25 50 60 70 0
War ships 30 45 60 240 0
Government vessels 30 45 60 240 0
Other vessels 30 45 60 240 500
Source: Det Norske Veritas Industri Norge As for Norwegian Maritime Directorate (1993)
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In table 4.2 the quantities of oil sludge produced on board different types and sizes of
vessels are shown. Oil sludge is not allowed to be discharged at sea at all, but can be
incinerated on board. The availability of equipment (incinerator) onboard different
types of ships is same as mentioned earlier. Therefore, 40 % of overseas traffic
vessels and 90 % of coastal traffic vessels will deliver the oil sludge produced
onboard to the shore reception facilities.
Table 4.3 Waste oil produced onboard different types and sizes of ships
Waste oil produced per day
Distributed on ship's gross tonnage, l/day
Type of ship <300 300-499 500-999 999-4999 >5000
Ships, mixed cargo 25 30 50 75 80
Ships, Ro-Ro 25 30 50 75 80
Combined bulk/mixed 25 30 50 75 80
Bulk (excl.gas) carriers 25 30 50 75 80
Gas tankers 25 30 50 75 80
Container ships, Lo/Lo 25 30 50 75 80
Tankers 25 30 50 75 80
Tug boats 20 25 35 60 65
Lighters 0 0 0 0 0
Fast ferries 30 40 0 0 0
Tourist ships 0 0 0 75 100
Ferries 30 40 55 75 100
Pleasure boats 0.1 0 0 0 0
Hotel & restaurant ships 5 0 0 0 0
Cruise ships 30 0 0 75 100
Tugs and water tankers 3 25 35 60 0
Auxiliary crafts 15 25 0 0 0
Supply ships 5 10 15 20 0
Fishing vessels etc. 25 30 50 75 0
War ships 25 30 50 75 0
Government vessels 25 30 50 75 0
Other vessels 25 30 50 75 80
Source: Det Norske Veritas Industri Norge As for Norwegian Maritime Directorate (1993)
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In table 4.3 the quantities of waste oil generated onboard different types and sizes of
vessels are given. Also this category of waste can not be discharged at sea all
together and hence it is either incinerated onboard when the equipment is fitted or
disposed to shore facilities as in the case for solid oily wastes and oil sludge.
Table 4.4 Oily bilge water produced onboard different types and sizes of ships
Oily bilge water produced per day
Distributed on ship's gross tonnage, l/day
Type of ship <300 300-499 500-999 999-4999 >5000
Ships, mixed cargo 80 125 150 500 1200
Ships, Ro-Ro 80 125 150 500 1200
Combined bulk/mixed 80 125 150 500 1200
Bulk (excl.gas) carriers 80 125 150 500 1200
Gas tankers 80 125 150 500 1200
Container ships, Lo/Lo 80 125 150 500 1200
Tankers 80 125 150 500 1200
Tug boats 80 125 150 500 1200
Lighters 0 0 0 0 0
Fast ferries 60 120 0 0 0
Tourist ships 0 0 0 300 400
Ferries 60 130 160 300 400
Pleasure boats 5 0 0 0 0
Hotel & restaurant ships 5 0 0 0 0
Cruise ships 60 0 0 300 400
Tugs and water tankers 10 125 150 500 0
Auxiliary crafts 70 100 0 0 0
Supply ships 50 90 150 500 0
Fishing vessels etc. 70 70 70 75 0
War ships 80 125 150 500 0
Government vessels 80 125 150 500 0
Other vessels 80 125 150 500 1200
Source: Det Norske Veritas Industri Norge As for Norwegian Maritime Directorate (1993)
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In table 4.4 the amounts of oily bilge water produced are mentioned according to the
types and sizes of ships. Oil from oily bilge is separated by oil filtering equipment
installed onboard as per the MARPOL 73/78 Convention Annex I regulation 16 and
the watery effluent is discharged overboard in specified areas other than special areas
provided the oil content in the effluent is measured to be less than 15 ppm. The oily
portion is to be delivered ashore if not incinerated onboard. The same assumption on
incineration as mentioned earlier is also applicable here.
Oily ballast water is normally produced onboard tankers without segregated ballast
tanks, that is cargo oil tanks are used as ballast tanks when the vessel is empty.
Segregated ballast is the ballast water carried in tanks permanently allocated for this
purpose and completely separated from the cargo oil and oil fuel system. As per the
MARPOL 73/78 Convention regulation 13(1) crude oil tankers of 20,000 dwt and
above and product carriers of 30,000 dwt and above built after 31 December 1975 or
delivered after 31 December 1979, should have segregated ballast tanks. Therefore,
in due course of time as the existing tankers without segregated ballast tanks cease to
operate the amount of oily ballast water to be delivered at port will decline.
However, provision of dedicated clean ballast tanks as per regulations 13(9) and (10)
and 14, for tankers built or delivered before the dates mentioned above, is provided
in the MARPOL 73/78 Convention which helps to reduce the amount of oily ballast
water produced onboard such vessels. Clean ballast is the ballast water carried in
tanks which were previously used for carriage of oil and now so cleaned that no trace
of oil is visible when the ballast is pumped out or the oil content is less than 15 ppm
when an oil monitoring device is fitted.
However, as per IMO manual on port reception facilities (1999) the amount of such
oily ballast constitutes about 30 % of the dead weight tonnage (dwt) depending on
the length of ballast voyage. Such ballast water can only be discharged at sea in
accordance with Annex I regulation 9(1)(a). Otherwise it would be received by
reception facilities at loading terminals in accordance with regulation 12(2)(a).
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4.2.2 Solid wastes (garbage)
Table 4.5 Solid wastes (garbage) produced onboard different types and sizes of ships
Solid wastes (garbage) produced per day
Distributed on ship's gross tonnage, kg/day
Type of ship <300 300-499 500-999 999-4999 >5000
Ships, mixed cargo 6.o 6.0 7.5 16.5 27.0
Shops, Ro-Ro 6.o 6.0 7.5 16.5 27.0
Combined bulk/mixed 6.o 6.0 7.5 16.5 27.0
Bulk (excl.gas) carriers 6.o 6.0 7.5 16.5 27.0
Gas tankers 6.o 6.0 7.5 16.5 27.0
Container ships, Lo/Lo 6.o 6.0 7.5 16.5 27.0
Tankers 6.o 6.0 7.5 16.5 27.0
Tug boats 7.5 7.5 9.0 19.5 300.0
Lighters 0 0 0 0 0
Fast ferries 315.0 2457.0 0 0 0
Tourist ships 0 0 0 441.0 1932.0
Ferries 371.7 2079.0 3465.0 4914.0 3255.0
Pleasure boats 6.3 0 0 0 0
Hotel & restaurant ships 52.5 0 0 0 0
Cruise ships 8.4 0 0 441.0 1932.0
Tugs and water tankers 1.5 7.5 9.0 19.5 0
Auxiliary crafts 10.5 12.0 0 0 0
Supply ships 12.0 12.0 12.0 12.0 0
Fishing vessels etc. 4.5 6.0 7.5 10.5 0
War ships 30.0 60.0 21.0 120.0 0
Government vessels 30.0 60.0 21.0 120.0 0
Other vessels 12.0 12.0 15.0 22.5 37.5
Source: Det Norske Veritas Industri Norge As for Norwegian Maritime Directorate (1993).
Table 4.5 is showing the amount of solid wastes produced onboard different types
and sizes of ships. This table should be considered in conjunction with table 4.6 for
the average number of complements onboard ships. According to the IMO manual
each crew member onboard cargo ships produces 1.5 kg of waste per person per day
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and onboard passenger ships almost double the amount of waste is produced per
person per day. However, in the study carried out for the Norwegian Maritime
Directorate each passenger is considered to produce 2.1 kg of waste per person per
day, which is based on two different references from Kvaerner Incineration, 1993,
and ORCA, 1993.
Table 4.6 Numbers of crew and passengers distributed on gross register tonnage for
different types of ships
Numbers of crew and passengers
Distributed on ship's gross tonnage
Type of ship <300 300-499 500-999 999-4999 >5000
Ships, mixed cargo 4 4 5 11 18
Ships, Ro-Ro 4 4 5 11 18
Combined bulk/mixed 4 4 5 11 18
Bulk (excl.gas) carriers 4 4 5 11 18
Gas tankers 4 4 5 11 18
Container ships, Lo/Lo 4 4 5 11 18
Tankers 4 4 5 11 18
Tug boats 5 5 6 13 20
Lighters 0 0 0 0 0
Fast ferries 42 297 0 0 0
Tourist ships 0 0 0 210 920
Ferries 45 250 420 600 1550
Pleasure boats 3 0 0 0 0
Hotel & restaurant ships 25 0 0 0 0
Cruise ships 4 0 0 210 920
Tugs and water tankers 1 5 6 13 0
Auxiliary crafts 7 8 0 0 0
Supply ships 8 8 8 8 0
Fishing vessels etc. 3 4 5 7 0
War ships 20 40 14 80 0
Government vessels 20 40 14 80 0
Other vessels 8 8 10 15 25
Source: Det Norske Veritas Industri Norge As for Norwegian Maritime Directorate (1993).
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Some of the solid wastes produced onboard ships can be disposed of at sea legally in
accordance with Annex V regulation 3. However, in regulation 3(1) all sorts of
plastics are prohibited totally from disposal into the sea. According to the ORCA
(1993) report almost 20 % of solid waste is plastic. So, this must be disposed of at a
port reception facility.
The remaining solid waste is to be either discharged at sea in accordance regulations
3, 4 and 5 of Annex V or brought back ashore for delivery to a reception facility. The
disposal of such wastes at sea depends on the area of navigation, the distance from
nearest land and availability of certain equipment onboard which are clearly
mentioned in above regulations of Annex V of the MARPOL 73/78 Convention.
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5. The Region: South Asia
5.1 General
According to the World Bank's geographical division the South Asia Region consists
of Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri
Lanka. Among these countries Afghanistan, Bhutan, and Nepal are landlocked and
hence do not have any seaport. The remaining have their own seaports as well as a
number of small coastal and fishing ports. The sea borne trade for this region
including the landlocked countries is carried out through these ports.
Despite a low economic profile in comparison to the world economy, these countries
have a fast growing prospect in which oceans and ocean transport and their
environmental issues have got an immense importance.
5.2 Population and general economic condition
Total population in this region is about 1.3 billion, which is more than one fifth of
total world population. But unfortunately 40 % of people are living below the
international poverty line (World Bank Report, 1999), which has made the situation
vulnerable to protect environmental degradation in the region.
From the context of overall economic condition of this region, South Asia has yet to
get hold of a position in world economy. Presently the region accounts for only 1 %
of world trade (World Bank Report, 1999). Nevertheless, various economical
reforms initiated especially in the recent years have opened the opportunity for
economical success in most of these countries. Apart from short term out falls, the
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overall economy in the region is growing with steady pace. According to the World
Bank report, for the second consecutive year the South Asia has ranked as the fastest
growing developing region in 1999 with an average gross domestic production GDP
of 5.4. With opening of national economies and lifting of trade barriers the sea borne
trade will expand largely which will in turn increase the number of ship calls in the
ports of the region.
Though the region has great potential to grow, but the existing situation is a great
impediment to correct the environmental problems. An average GNP per capita of
USD 430 in the region is in sharp contrast to the average GNP per capita in the
countries under the Helsinki Commission (HELCOM) which has so far successfully
administered the Baltic Sea environment protection programme.
In table 5.1 some of the key economic parameters for South Asia are showing the
present situation and the trend of progress.
Table 5.1 Key economic factors for countries in South Asia.
1990 1997 1998
GDP (million USD) 410,341 553,211 565,131
GDP growth (annual %) 5.6 4.6 5.6
Exports of goods & services (% GDP) 9.0 12.4 12.7
Imports of goods & services (% GDP) 12.9 16.7 16.0
Gross domestic investment (% of GDP) 23.3 22.5 22.7
Foreign direct investment (million USD) 464 4,908 3,659
Trade as share of PPP GDP (%) 4.5 5.1 4.8
Source: World Bank (2000).
5.3 Shipping in South Asia
Shipping in South Asian countries has got a very long tradition. But with a downfall
in economic growth in the post World War II era and due to an attitude of rather
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close market, expansion in this sector was slow. Presently the situation has changed
and the cargo flow in and out of this region is increasing. With a shift in general
cargo trade from conventional break bulk mode to container, the trading pattern of
shipping in South Asia has also changed considerably. However, the trade-pattern of
liquid and dry bulk cargoes remained the same.
The change to containerisation has shifted the region into a transhipment market with
main hub ports in Colombo as well as Singapore in South East Asia and UAE/Oman
in Middle East. Although most of the manufactured goods are imported from Europe
and North America for this region, direct dedicated services for container vessels is
almost absent in all ports except Colombo which is used by many mainline operators
as the hub port for this region. Singapore plays as the other main hub port especially
for the eastern ports Chennai (Madras), Calcutta, and Chittagong. Dubai served as
the other main hub port for the western ports Karachi, Bombay, and Jawharlal Nehru,
but in the recent years Khorfakkan, Fujairah, and Salalah has been included in the list
of hub ports for west coast of the subcontinent.
Import of crude oil products is mainly from the gulf, while the petroleum products
are imported from Southeast Asian region also. Dry bulk cargoes are imported
mainly from Australia, USA, and South America.
5.4 Ports in South Asia
Out of five States in South Asia having access to sea, three are on the main land of
Indian subcontinent, namely Bangladesh, India and Pakistan, and the rest, Maldives
and Sri Lanka are island States. Bangladesh, India, and Pakistan have got a continuos
coast line of slightly over 8,600 km stretching from east to west with at least 15
major sea ports and numerous medium and small sea/fishing ports. On the other hand
Sri Lanka being strategically positioned on east-west axial ocean trade route, serves
as a hub port for this region with a huge potential for further growth in future.
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5.4.1 Bangladesh
Bangladesh has got two sea ports, Chittagong and Mongla, along its 580 km
coastline with about 1400 and 300/350 annual ship calls (ocean going) respectively.
Besides that there are a number of small ports along the coast for cabottage and
fishing vessels. Also Chittagong and Mongla receive numerous coastal vessels all
round the year. A calculation on the expected amount of wastes to be received at
Chittagong port from overseas traffic is shown in the next chapter.
Table 5.2 Port statistics for Chittagong port in Bangladesh
Fiscal Year Ship calls per year
Cargo Handled
Imports in tons
Cargo Handled
Exports in tons
1994-95 1360 8,924,514 1,354,360
1995-96 1409 8,851,328 1,449,681
1996-97 1482 9,117,259 1,436,990
1997-98 1389 9,559,699 1,526,731
1998-99 1425 12,205,906 1,697,362
Source: Chittagong port information brochure, 1999
5.4.2 India
India is the leading economy in the South Asian region with over 165 million tonnes
of overseas cargo imports by sea and about 60 million tonnes of exports by sea
during the fiscal year 1996-97 (Govt. of India report, 1999). India has got twelve
(with Calcutta and Haldia as separate ports) major ports and 181 minor/intermediate
ports along its 7000 km coastline. Table 5.3 shows distribution of major and minor
ports in India.
The role of minor and intermediate ports in India is not negligible. During fiscal year
1996-97, these ports handled about 28 million tonnes of cargo (Govt. of India
Report). A huge number of ports along the Indian coast create a potential for co-
operation among the ports in close vicinity to establish reception facilities. Such co-
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operation will not only reduce the investment cost but will also reduce the risk for
investment. Because considerable changes in ship traffics, vessel types and their
routings can pose risk to capital investments in port reception facility. Joint
investment can reduce the cost for each participant, ensure higher utilisation of
equipment, and reduce the risk of non-utilisation due to change in demand of such
facilities. Because the total change in traffic pattern for all ports with same hinterland
will likely be of less magnitude than for any single port in same region.
Table 5.3 Distribution of ports in coastal states of India
State/ Union Territory Number of
Major Ports
Number of
Minor Ports
Total Number
of Ports
West Coast
Gujarat 1 40 41
Maharastra 2 53 55
Goa 1 5 6
Daman & Diu -- 2 2
Karnataka 1 9 10
Kerala 1 13 14
East Coast
Tamil Nadu 2 11 13
Pondicherry -- 1 1
Andhra Pradesh 1 12 13
Orissa 1 2 3
West Bengal 1 -- 1
Lakshadweep Island -- 10 10
Andman & Nicobar Islands -- 23 23
Total 11 181 192
Source: Ministry of Surface Transport, Govt. of India (1999)
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The capacity of reception facility for ships' waste in ports is mainly a function of ship
calls, type and size of ships, origin of voyage, that is last port of call, and the routing.
Table 01 of Appendix B shows the ship traffic in major Indian ports by type and size
of vessels for the year 1996-97. In tables 02 and 03 of the same Appendix the
average pre-berthing time and average turn round time at major Indian ports are
shown respectively for the year 1997-98. Along with this if the number of days at sea
for different types of vessels to a particular port are determined, then it would be
possible by using the tables and information in chapter 4 to calculate roughly the
amount of waste to be received at that particular port.
The number of days at sea can be determined from the origin of cargo by
commodities also available from the report (Table 04, Appendix B) prepared by the
Transport Research Wing, Ministry of Surface Transport, Government of India. A
specimen calculation on Mumbai port is shown in the next chapter.
5.4.3 Maldives
Maldives is an island country with a few hundred islands spreading longitudinally
over 1500km length and positioned strategically in the Indian Ocean slightly south of
the Arabian Sea. It has got a coastline of 644 km (CIA Fact Book, 1999) and the
main seaport is Male with limited overseas traffic. A number of small harbours are
scattered all around for coastal boats, barges, fishing vessels, and some pleasure
crafts.
5.4.4 Pakistan
Pakistan with its 1046 km coastline has got two main seaports, namely the Port of
Karachi and Port Muhammad Bin Qasim, with a close proximity of 53 km only. A
third port at Gwadar 300 km west of Karachi is in the plan with facilities for deep
draught vessels. Other than these there are few small harbours along the coast mainly
to serve fishing vessels.
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The two main seaports at present not only handle the total sea borne trade cargo for
Pakistan, but also serve the hinterland of Afghanistan. Very recently the central
Asian land-locked countries of the former Soviet Union have expressed willingness
to use these ports for their external sea borne trade. Hence, the traffic in port of
Karachi and port Muhammad Bin Qasim will expand enormously posing danger to
surrounding marine environment if adequate reception facilities are not established
immediately. In this context it would be feasible and much better for these two ports
to co-operate with each other to establish joint reception facilities in their ports.
In the following graph a three-year statistics from 1988-89 to 1990-91 of growth in
number of ship calls in Karachi port is given with reference to number of ship calls
in 1947. It shows that increase in ship calls is more than three folds in over 44 years.
But the amount of cargo handled has increased ten times from two million tons in
1947 to twenty one million tons in 1990-91 (Alavi, 1992), which clearly indicate that
not only the number of ships, but also the size of vessels has increased. As per
statistics from 1996-97 Pakistan's total yearly sea-borne trade accounted for 32
million tons and envisaged for a steady growth of 4.5 % annually (Uddin, 1997).
Figure 5.1
Source: Alavi, A. K. (1992)
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5.4.5 Sri Lanka
Colombo is the only major port of Sri Lanka that also is the sole hub port of this
region for container service. At least six big carriers in container shipping use
Colombo as their hub port for the South Asian region. In its 1340 km coastline, Sri
Lanka has got three other seaports, but one in the north named Jafna is not in
operation due to civil commotion. Galle and Trincomalee are two other seaports
respectively at south and east coast of the country.
Being a hub port the container traffic in Colombo is forecasted to increase by 3.5
million by the year 2005 from 1.6 million in 1998. Two dedicated oil berths are
available with discharging and loading facilities for tankers. In addition a single point
buoy mooring (SPBM) was established three miles away from the break water to
accommodate 'very large crude oil carriers' (VLCC's) which commenced operation in
1988. This mooring is connected directly to the oil refinery through submarine
pipelines.
5.5 Assessment of questionnaire reply
Out of eighteen questionnaires sent to eighteen major ports in the sub-continent, only
six has been replied, that is 33 % responded. Out of this, 67 % replied that they have
reception facilities in compliance with the MARPOL 73/78 Convention and 33 % do
not have any facility and there is no plan to establish such facility either. None of the
ports have facility to receive chemical and medical wastes.
Among ports with reception facilities, 50 % arrange reception themselves and 50 %
through enlisted firms and they have a licensing system. Most of the ports use more
than one means to receive wastes from ships and they use a combination of direct
charging and no-fee system. All ports are satisfied with present system of charging.
Most significant part is that all ports have mentioned that there are deficiencies of
various natures and the reasons for deficiency are as follows:
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1. Lack of political will or government commitment 75 %
2. Lack of proper legislation/guidelines, and legislation
being developed under different bodies 50 %
3. Customs clearance problem 50 %
4. Inadequacy of resources 25 %
5. No pressure from the users 25 %, and
6. Lack of strict enforcement regulation 25 %.
75 % keeps record of waste discharges in their ports, but most of them do not have
any established auditing or monitoring system. Only one port has post reception
waste management facility. Most ports have stressed on the requirement of more
appropriate legislation and guidelines.
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6. Conceptual plans on establishment of waste reception facilities:
Port of Mumbai and Port of Chittagong
6.1 General
A proposal of a plan for the establishment of reception facilities at any particular port
should begin with the calculation of the quantity of different types of waste to be
received at that port. Under this study two ports are randomly selected from the
region, namely port of Mumbai and port of Chittagong, as example to quantify the
expected wastes to be received from overseas traffic under Annex I and Annex V of
the MARPOL 73/78 Convention.
However, for the selection of ports the availability of data and the scope and
diversity of expected co-operation among different entities to establish waste
reception facilities are taken into consideration. J. L. Nehru Port being another major
port in India in the close vicinity of Port of Mumbai, there is a possibility of co-
operation among them for the establishment of port waste reception facilities
including post-reception waste management. On the contrary, port of Chittagong
being far away from Mongla Port, the other seaport of Bangladesh, the nature and
extent of co-operation would be different.
6.2 Assessment of waste quantities
A true assessment of waste quantity is only possible through a field research by
collecting information practically from ships calling that port over a period of time.
Because, available port statistics are not normally meant for the assessment of
shipboard waste quantity. So, a direct calculation of waste quantities from these data
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is often difficult. Hence, few assumptions are unavoidable while determining the
waste quantity from available port statistics. However, these assumptions should be
realistic as far as possible.
6.2.1 Port of Mumbai
The Port of Mumbai handled a total of 17.79 million tonnes of overseas import and
6.129 million tonnes of export cargo in the year 1996-97 (Transport Research Wing,
1999). Since the amount of import cargo outweighs the export cargo by nearly three
times, it can be assumed that all the export cargoes were carried by the same vessels
those carried the import cargoes. However, for the purpose of calculation of waste
quantity to be received at port it is mainly the incoming vessels to be considered.
From the table 01 of Appendix B and the tables in chapter 4 (tables 4.1 to 4.5), the
following table 6.1 is derived. The table shows the types, numbers, and average sizes
of vessels handled at the Port of Mumbai during the period 1996-97 and the quantity
of each type of waste that was supposed to be produced per day onboard those
vessels. All vessels are considered to have a manning scale of 18 persons.
Table 6.1 Ship calls by type & size of vessels at Port of Mumbai for the year 1996-
97 and expected quantity of waste generated onboard per day
Oil Waste: MARPOL
Annex I    (in litre/day)
Solid Waste:
Annex V   (in kg/day)Type of
Ships
Av. Size
of Ships
in GRT
No.
of
Ships
Oil
Sludge
Waste
Oil
Oily
bilge
water
Solid oily
waste
Domestic
solid waste
(garbage)
Container 10382 863 500 80 1,200 15 27
Break Bulk 8440 654 500 80 1,200 15 27
Dry Bulk 7400 100 500 80 1,200 15 27
Liquid Bulk 21385 751 500 80 1,200 15 27
Lash 23333 12 500 80 1,200 15 27
Sources: The Transport Research Wing, Ministry of Surface Transport, Govt. of India (1999), and Report by Det Norske
Veritas Industri Norge AS for the Norwegian Maritime Directorate (1994)
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Table 6.2 is logically derived from the statistics available on port of Mumbai in table
04 of Appendix B. The table shows the overseas import traffic handled at Port of
Mumbai by commodities and their origin for the year 1996-97. For the sea transport
of each type of commodity a vessel type is assigned which suits it most. For
example, liquid bulk tanker for vegetable and edible oil; dry bulk carrier for food
grains; break-bulk vessel for wood, iron and steel; break-bulk or container vessel for
general cargo and machinery, and so forth. Then the total number of any particular
type of vessel handled by Port of Mumbai as mentioned in table 6.1 is distributed to
each region/country on the basis of proportion of cargo imported from that region or
country.
All vessels carrying import cargoes from areas other than mentioned in the list are
considered to have a ten days sea passage before arrival at the port. But all container
cargo vessels are considered to originate either from Gulf region or from Colombo
with each having 50 % share. So, voyage length for container vessels are calculated
on that basis. The percentage share of containerisation was 62.4 % in the year 1996-
97 (Transport Research Wing, 1999). So, it is considered that machinery and other
commodities are transported either by general cargo (break bulk) or container vessel
in the above ratio.
Table 6.3 shows the distribution of vessels on the basis of above assumptions. LASH
barge carriers are considered along with break bulk vessels. Each type of vessel is
assigned with a nominal speed. Distance of passages from each region or country
(whichever is applicable) to Mumbai is taken from Reed's Marine Distance Tables as
average of a number of representative ports in that region or country (Appendix D).
Voyage lengths thus calculated are plotted in table 6.4 (a) and (b).
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Table 6.2 O
verseas traffic (Im
ports 1996-97) to Port of M
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odities and by area/country of their origin
(in '000 tonnes)
P.O
.L.
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W
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il
Tanker
Tanker/
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D
ry B
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D
ry B
ulk
B
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reak
B
ulk V
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B
reakB
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B
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ont. V
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T
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anada
(E
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oast)
54
7
13
30
66
52
93
38
544
897
B
razil
--
--
--
--
--
36
--
--
62
98
N
orth Sea and
T
he B
altic
314
5
1
73
--
451
14
116
352
1326
M
editerranean
--
--
--
--
27
64
--
19
324
434
B
lack Sea
46
--
15
25
1
121
9
6
276
499
W
est A
frica
--
--
--
--
--
--
13
--
220
233
M
iddle E
ast
6606
--
419
--
--
--
--
--
595
7620
Southeast A
sia
173
558
--
--
2
--
52
12
136
933
Far E
ast
--
--
--
--
7
163
--
39
502
711
A
ustralia/N
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Zealand
--
--
--
--
94
--
2
--
122
218
O
thers
2491
155
259
55
385
579
38
39
820
4821
T
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9684
725
707
183
582
1466
221
269
3953
17790
Source: C
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piled from
 statistics available in Reports by Transport Research W
ing, M
inistry of Surface Transport, G
overnm
ent of India (1999).
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Table 6.3 Logical distribution of vessels according to origin and type of cargo arrived at the Port of M
um
bai in the Year 1996-97
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--
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0
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0
5
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3
9/24
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14497
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2
0
0
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25/66
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0
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2
0/1
21/57
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0
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0
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--
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0
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0
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--
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0
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0
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1
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Source: C
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ent of India (1999).
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According to the information mentioned in chapter 4, paragraph 4.2.1, that 60 per
cent ocean going ships have incinerator, it is presumed that equal percentage of oil
sludge, waste oil, oily bilge water, and solid oily wastes can be eliminated at sea.
Also one fifth of the domestic waste is considered as plastic which under no
circumstances can be discharged at sea. Half of the remaining domestic waste or
garbage is assumed disposed legally at sea when the vessel was en route.
Table 6.4(a) Total voyage days performed by different types of ships in different
routes (in days)
Tanker/
Liquid Bulk
Dry Bulk
Carrier
Break Bulk
Ship
Origin of
voyage
Distance
of
passage
in nm Sp
ee
d 
in
 k
nt
N
o.
 o
f s
hi
ps
To
ta
l
V
oy
ag
e 
da
ys
Sp
ee
d 
in
 k
nt
N
o.
 o
f s
hi
ps
To
ta
l
V
oy
ag
e 
da
ys
Sp
ee
d 
in
 k
nt
N
o.
 o
f s
hi
ps
To
ta
l
V
oy
ag
e 
da
ys
USA/Canada
(East Coast)
8693 13 5 139 14 7 181 15 74 1787
Brazil 7969 13 0 0 14 0 0 15 12 266
North Sea and
The baltic
6396 13 24 492 14 5 95 15 144 2558
Mediterranean 4233 13 0 0 14 2 25 15 26 306
Black Sea 4230 13 3 41 14 3 38 15 48 564
West/East
Africa
4655 13 0 0 14 0 0 15 20 259
Middle East 1762 13 476 2688 14 28 147 15 46 225
Southeast Asia 3068 13 52 511 14 0 0 15 21 179
Far East 4895 13 0 0 14 1 15 15 74 1006
Australia/New
Zealand
5700 13 0 0 14 6 102 15 9 43
Others -- -- 191 1910 -- 48 480 -- 192 1920
Grand total voyage days 5781 1083 9113
Source: Calculated based on information available from Reports by the Transport Research Wing, Ministry of Surface
Transport, Government of India (1999) and assumptions considered in the paper.
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Table 6.4(b) Total voyage days performed by container ships in Colombo and Gulf
routes (in days)
Origin of
voyage
Distance of
sea passage
in nm
Average
speed
in knots
Number of
ships (50%
for each port)
Total
voyage days
Grand total
for all ships
Colombo 889 18 431 887
Gulf 1100 18 432 1100
1987
Source: Calculated based on information available from Reports by the Transport Research Wing, Ministry of Surface
Transport, Government of India (1999) and assumptions considered in the paper.
Depending on the voyage length the amount of different category of wastes produced
are tabulated in table 6.5. Wastes produced at port are tabulated in table 6.6. Then the
quantity of each type of waste that requires to be delivered to port reception facility
is calculated and entered in table 6.7.
Wastes generated onboard During Voyage:
Total voyage days X Quantity of sludge produced per day
(From table 6.4 a/b) (From table 6.1)
Table 6.5 Amount of wastes produced on board different types of ships en route to
Port of Mumbai in the year 1996-97
Total quantity of wastes produced during voyageType
of
vessel
Total
voyage
days
Oil sludge
in m³
Waste oil
in m³
Oily bilge
water
in m³
Solid oily
waste
in tons
Solid waste
(garbage) in
tons
Tanker/
Liquid bulk
5781 2,890.5 462.5 6,937.2 86.7 156.1
Dry bulk 1083 541.5 86.6 1299.6 16.3 29.2
Break bulk
(including LASH)
9113 4,556.5 729.0 10,935.6 136.7 246.1
Container 1987 993.5 159.0 2,384.4 29.8 53.6
Total 8,982.0 1,437.1 21,556.8 269.5 485.0
Source: Calculated based on information available from Reports by the Transport Research Wing, Ministry of Surface
Transport, Government of India (1999) and assumptions considered in the paper.
Quantity brought back ashore for disposal:
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Oil Sludge 40% to be disposed at port = 3,592.8 m³ of oil sludge.
Waste Oil 40% to be disposed at port = 574.8 m³ waste oil
Oily bilge water
Considered that 75% water content was legally pumped out at sea by
using oil filtering equipment, and out of remaining 25%, 60% was
burned in the incinerator and
40% to be disposed at port = 2,155.7 m³ oily bilge
Solid oily waste
40% to be disposed at port = 107.8 tonnes of solid oily waste
Domestic waste (garbage)
20% plastic to be disposed at port = 97.0 tonnes
40 % legally discharged at sea, and
40 % to be disposed at port = 194.0 tonnes.
Waste generated at port:
Number of vessels X total days at port (average pre-berthing waiting +
average turn round) X quantity of wastes produced/day
Almost all the waste generated onboard at port are supposed to be discharged to
reception facilities unless retained under shipboard facility. Because, normally ships
will not be allowed to operate oil filtering equipment and incinerator while in port.
However, it is considered that all domestic wastes generated at port are delivered to
port reception facilities and other category wastes are 50% retained on board and
50% delivered to reception facilities.
Oil Sludge Assumed 50% to be delivered to port = 6,679.9 m³
Waste Oil Assumed 50% to be delivered to port = 1,068.8 m³
Oily bilge water Assumed 50% to be delivered to port = 16,031.7 m³
Solid oily waste Assumed 50% to be delivered at port = 200.4 tonnes
Domestic waste (garbage)
Assumed 100% delivered to port reception facility = 577.0 tonnes.
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Table 6.6 Am
ount of wastes produced onboard different types of vessel during port stay at M
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bai in the year 1996-97
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1.93
4.42
168.3
26.9
403.9
5.0
9.1
B
reak bulk
G
eneral cargo
B
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bulk/G
en.
C
argo
666
3.59
11.66
5,078.3
812.5
12,187.8
152.3
274.2
C
ontainer
C
ontainer
V
essel
863
1.96
5.81
3,352.8
536.4
8,046.6
100.6
181.0
T
otal
13,359.8
2,137.5
32,063.3
400.7
721.3
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Table 6.7 Quantity of wastes to be delivered by all ships (overseas traffic) to port
reception facilities at Port of Mumbai based on ship traffic of 1996-97
M
A
R
P
O
L
Type
of
Waste
Total
quantity
produced
at Sea/year
Total
quantity to
be
delivered
at Port (a)
Total
quantity
produced
at
Port/year
Total
quantity to
be
delivered
at Port (b)
Total
quantity to
be received
at
port/year
(a + b)
Oil
Sludge 8,982.0 3,592.8 13,359.8 6,679.9 10,272.7 m³
Waste
Oil 1,437.1 574.8 2,137.5 1,068.8 1,643.6 m³
A
n
n
e
x
-
I
Oily
Bilge 21,556.8 2,155.7 32,063.3 16,031.7 18,187.4 m³
Solid
Oily
Waste
269.5 107.8 400.7 200.4 308.2 tons
Domestic
Waste/
Garbage
388.0 194.0 577.0 577.0 771.0 tons
A
n
n
e
x
-
V
Plastic 97.0 97.0 144.3 144.3 241.3 tons
6.2.2 Port of Chittagong
Chittagong is the largest seaport in Bangladesh and handles most of the imports
through sea including the total import of crude oil and all other liquid bulk cargoes.
Port of Chittagong till now is a public enterprise with Chittagong Port Authority
(CPA) as its managing body.
The number of vessels handled at Chittagong port during the year 1998-99, their
types, average sizes, and the expected amount of wastes produced according to the
tables 4.1 to 4.5 onboard each type of ship are shown in table 6.8.
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Table 6.8 Ship calls by type and average size at port of Chittagong for the year
1998-99 and quantity of wastes expected produced onboard
MARPOL Annex I
wastes produced on
board in litre/day
MARPOL Annex V
wastes produced on
board in Kg/day
Type of ships
No.
of
ships
Average
size
in GT
Oil
Sludge
Waste
Oil
Oily
bilge
water
Solid oily
waste
Domestic
solid waste
(garbage)
Container 475 15000 500 80 1200 15 27
Tanker 280 20000 500 80 1200 15 27
General cargo 355 15000 500 80 1200 15 27
Bulk carrier 235 20000 500 80 1200 15 27
Ro-Ro vessel 30 20000 500 80 1200 15 27
Sources: Port information brochure 1999 and additional information provided by the Dock Master, Chittagong Port Authority
(2000) and Reports prepared by Det Norske Veritas Industri Norge AS for the Norwegian Maritime Directorate on
waste reception facilities (1994)
It has been mentioned earlier that the statistics normally recorded by ports are not for
the purpose of calculations required to set up waste reception facilities at ports.
Therefore, information from other sources can be is used to form a reasonable base
for the calculations. By using the information provided in IMF country report (IMF,
2000) on the geographical distribution of foreign trades of Bangladesh for the years
1995-96 to 97-98, table 6.9 is formulated in order to get an idea on the origin of ships
arriving Chittagong port.
It is to be mentioned here that the percentage of imports in table 6.9 is in value terms.
However, it can provide a reasonable idea on the origins of import cargoes. Further
to note that most of the trade between India and Bangladesh are carried out through
other modes of transport, which is assumed about 80 % of total imports and exports.
Finally, imports under the heading 'other' also include imports from some other
countries which belong to a region mentioned separately in the list.
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Table 6.9 Geographical distribution of imports from 1995-96 to 97-98 as % of total
Name of Countries/Region 1995-96 1996-97 1997-98 Average
USA/Canada 6.0 5.6 6.0 5.90
Western Europe 11.0 12.7 13.0 12.25
Eastern Europe 1.0 1.8 2.0 1.65
India 16.0 13.8 15.0 14.95
Pakistan 2.0 1.0 1.0 1.35
Far East (China, Hong Kong,
South Korea, and Japan)
30.0 28.9 32.0 30.35
Southeast Asia (Singapore,
Malaysia, Indonesia, & Thailand)
8.0 10.4 10.0 9.50
Saudi Arabia 1.0 1.3 1.0 1.15
Australia 1.0 2.5 2.0 1.85
Other 24.0 22.0 18.0 21.05
Total 100 100 100 100
Source: Bangladesh Bank in IMF staff country report (March, 2000)
Major import commodities and their quantities for the years 1993-94 to 96-97 are
shown in table 01 of Appendix C. Based on that the percentage share of each item in
total import is calculated and an average value for three years is drawn, which is used
for the year 1998-99. All figures are tabulated in table 6.10.
For the sea transport of each commodity a suitable ship type is assigned as well as a
possible area/country of origin for that commodity is assumed based on the practical
experience and the knowledge gained from different sources. Where there is two
different types of ship are assigned, it is considered that each type carries 50 % of
cargo volume/weight. In table 6.10 the percentage distribution of volume of cargo
according to their geographical region is different from that of table 6.9, because the
cargo from different regions are not same and so is the value of cargo. For example,
cargoes from Western Europe and the Fareast are generally more expensive than
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other regions, like Southeast Asia and the sub-continent. Again, type of cargo from
Saudi Arabia and Gulf is mostly crude oil and products, and from Australia is food
grains. Also, the degree of containerisation of cargo varies for different regions and
the container vessels are considered to originate either from Singapore or Colombo.
Table 6.10 Commodity-wise import cargo as % of total import for the years 1993-
94 to 96-97 and possible type of ship for sea transport and geographical
origin with percentage share of cargo
Commodity-wise import as
percentage of total import
Commodity
Assigned
type of
ship
Possible origin
of cargo and
percentage share 93-94 94-95 95-96 96-97 Av
er
ag
e
Food grain Bulk carrier USA/Canada 40 %
Australia 40 %
Other 20 %
11.0 21.3 17.2 8.6 14.5
Sugar Gen. cargo/
Bulk carrier
India 50 %
Southeast Asia 50 %
1.0 1.6 0.3 1.4 1.1
Salt Gen. cargo/
Bulk carrier
India 100 % 1.9 0.4 -- 0.3 0.6
Oil seeds Gen. cargo/
Bulk carrier
India 25 %
Southeast Asia 50 %
Far East 25 %
1.8 2.3 2.2 1.1 1.9
Cement,
bagged
Gen. cargo/
Bulk carrier
Pakistan 30 %
Southeast Asia 30 %
Far East 40 %
10.8 10.5 13.7 10.4 11.3
Fertiliser Gen. cargo/
Bulk carrier
Pakistan 30 %
Southeast Asia 30 %
Far East 40 %
2.7 2.7 2.0 4.1 2.9
Iron & Iron
materials
Gen. cargo/
Bulk carrier
Far East 50 %
Western Europe 50 %
4.1 4.7 4.8 6.6 5.0
Cement
clinker
Bulk carrier Pakistan 30 %
Southeast Asia 30 %
Other 40 %
2.4 1.9 3.3 3.4 2.8
Timber Gen. cargo/
Bulk carrier
Southeast Asia 50 %
Far East 50 %
0.3 0.2 0.3 0.4 0.3
Sundries Container
(incld. ro-ro)
/General
cargo ship
Containerised 65 %
Western Europe 10 %
Eastern Europe 1 %
Southeast Asia 4 %
Far East 15 %
Other 5 %
30.5 26.9 29.1 33.3 30.0
Coal Bulk carrier Australia 100 % 0.1 0.1 0.2 0.1 0.1
POL in bulk Tanker/Liq.
bulk carrier
Saudi Arabia/gulf 80 %
Southeast Asia 20 %
33.4 27.4 26.9 30.3 29.5
Total 100 100 100 100 100
Source: Chittagong Port yearbook 1996-98 and Information brochure 1999
57
Amount of import and export cargoes for the year 1998-99 handled at Chittagong
port are 12,205,906 and 1,697,362 tons (Information brochure, 1999) and 183,790
and 181,962 TEUs respectively. Therefore, it can be assumed that export cargoes are
carried by the same ships those carried the import cargoes and no vessel arrived on
ballast. Container ships are all feeder vessels and assumed that 90 % are arriving
from Singapore and 10 % from Colombo. Ro-Ro vessels are considered to have last
call at one of the hub-ports, either Singapore or Colombo and hence, considered with
container vessels. Now from table 6.9 the portion of import cargo carried by each
type of ship is found as below:
Container & Ro-Ro ship 19.5 %
General cargo ship 22.05 %
Bulk carrier 28.95 %
Tankers 29.5 %
Based on this and table 6.10 all ships arrived port of Chittagong in the year 1998-99
is logically distributed on the basis of origin of voyage. Using the Reed's marine
distance tables the average distance of each geographical location is determined
(Appendix D). Average distance for the origin of voyage under the heading 'other' is
considered 5000 nautical miles. Then with an assigned speed for each type of vessel
the total voyage days are calculated which are shown in table 6.11.
It appears from table 6.8 that the amount of waste produced per day by each type of
ship is equal. Therefore, total voyage days performed for all ships multiplied by the
quantity of waste produced per day gives the total amount of waste produced in each
category. Now, in the same way as calculated earlier the amount of wastes to be
delivered at port are deduced.
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Table 6.11 Voyage days performed by different types of vessels in different routes
Origin of voyage Type of ship D
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USA/Canada Bulk carrier 10476 14 31.1 47 1465
Gen. cargo ship 8085 15 22.4 68 1527Western Europe
Bulk carrier 8085 14 24.1 10 241
Eastern Europe Gen. cargo ship 5899 15 16.4 5 82
Gen. cargo ship 1325 15 3.7 14 52India
Bulk carrier 1325 14 3.9 6 24
Gen. cargo ship 2578 15 7.2 34 244Pakistan
Bulk carrier 2578 14 7.7 25 192
Gen. cargo ship 3988 15 11.1 144 1595Far East
Bulk carrier 3988 14 11.9 35 415
Gen. cargo ship 2049 15 5.7 66 376
Bulk carrier 2049 14 6.1 32 195
Southeast Asia
Tanker 2049 13 6.6 56 368
Australia Bulk carrier 5252 14 15.6 48 750
S. Arabia & Gulf Tanker 3650 13 11.7 224 2621
Gen. cargo 5000 15 13.9 24 333Other
Bulk carrier 5000 14 14.9 32 476
Singapore Container & RoRo 1517 18 3.5 454 1594
Colombo Container & RoRo 1292 18 3.0 51 153
Total voyage days for all ships 12703
Quantity brought back ashore for disposal:
Oil Sludge Total produced: 12703 X 500 = 6351.5 m³
40% to be disposed at port = 2,540.6 m³
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Waste Oil Total produced: 12703 X 80 = 1016.24 m³
40% to be disposed at port = 406.5 m³
Oily bilge water Total produced: 12703 X 1200 = 15243.6 m³
Considered that 75% water content is legally pumped overboard at sea
by using oil filtering equipment, and out of remaining 25%, 60%
burned in the incinerator and
40% to be disposed at port = 1,524.36 m³
Solid oily waste Total produced: 12703 X 15 = 190.55 tons
40% to be disposed at port = 76.22 tons
Domestic waste (garbage) Total produced: 12703 X 27 = 343 tons
20% plastics to be disposed at port = 68.6 tons
40 % legally discharged at sea, and
40 % to be disposed at port = 137.2 tons.
Waste generated at port:
Number of ships X total days at port (average waiting time + average turn
around time) X quantity of wastes produced/day
Average turn around time and waiting time for all vessels at Chittagong port for the
period 1998-99 was 6.49 and 2.87 days respectively (Chittagong Port, 1999). Waste
generated during port stay either to be delivered to reception facilities or retained
onboard under available shipboard facilities. It is considered that all domestic wastes
generated during port stay are delivered to port reception facilities and other category
wastes are 50% retained on board and 50% delivered to reception facilities. Hence,
the additional quantity of each category of waste to be received at port is:
Oil Sludge Total produced: 1375 X (6.49 + 2.87) X 500 = 6435 m³
Assumed 50% to be delivered to port = 3,217.5 m³
Waste Oil Total produced: 1375 X (6.49 + 2.87) X 80 = 1029.6 m³
Assumed 50% to be delivered to port = 514.8 m³
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Oily bilge water Total: 1375 X (6.49 + 2.87) X 1200 = 15444 m³
Assumed 50% to be delivered to port = 7722 m³
Solid oily waste Total: 1375 X (6.49 + 2.87) X 15 = 193.05 tons
Assumed 50% to be delivered at port = 96.5 tons
Domestic waste (garbage) Total: 1375 X (6.49 + 2.87) X 27 = 347.5 tons
(Plastics 20% = 69.5 tons, and other = 278 tons)
Assumed 100 % delivered to port reception facilities.
Total quantity of wastes under the MARPOL 73/78 Annex I and Annex V category
required to be received at Chittagong port based on the ships' traffic in the year 1998-
99 are shown in table 6.12.
Table 6.12 Total quantity of wastes under MARPOL Annex I and V to be received
from overseas traffic at Chittagong port based on ships' traffic 1998-99
MARPOL Type of waste
Quantity to be
received from waste
generated at sea
Quantity to be
received from waste
generated at port
Total
Oil sludge 2,540.6 3,217.5 5758.1 m³
Waste oil 406.5 514.8 921.3 m³
Annex I
Oily bilge water 1,524.4 7,722.0 9246.4 m³
Solid oily waste 76.2 96.5 172.7 tons
Domestic waste/
garbage
137.2 278.0 415.2 tons
Annex V
Plastics 68.6 69.5 138.1 tons
6.2.3 Oily ballast water
For oil tankers two other most important oily wastes are the slops from cargo tanks
and the oily ballast water from tankers without segregated ballast tanks. Reception
facility for these two types of oily wastes is more of a requirement at loading ports
than the discharging ports. So far the ports in the South Asian region are concerned,
almost all the ports are receiving ports for POL crude and products. Port of Mumbai
and Chittagong are mostly discharging ports for crude oils and products. Therefore,
excess oily waste in account of tankers will be very low. However, at oil terminals
arrangement should be there to receive slops from oil tankers by the refineries.
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6.3 Selection of site
Proper selection of the site(s) for various functions of waste reception facilities is one
important factor to be considered. These functions include collection and storage of
different types of wastes, processing of wastes or sorting out of wastes for recycling,
and ultimate disposal of treated wastes.
Collection of waste by mobile equipment, which may be either barge (self-propelled
or towed) or tank lorry, could be a better choice due to its flexibility. However, fixed
arrangement for specialised berths, like tanker terminals, can be a preferable
solution. Barges are normally applicable for river ports whereas land vehicles are
more suitable for breakwater ports. Storage facilities can likewise be floating or land-
based. These arrangements, however, may vary depending on the type of waste.
Waste processing facilities are normally land-based. Selection of site for treatment
facilities must take into account the quantity of wastes to be handled at present and in
near future as well as any requirement for future expansion. Any risk of creating
health hazards and public nuisance should be examined ahead of decision making
and precautions to be taken accordingly. Same to be considered for final disposal of
treated wastes. Dumping of such wastes at sea, if any, must be guided by the London
Dumping Convention 1972 and the requirement should be reflected in national
regulations.
6.4 Collection of waste
Once the quantity of wastes are determined the next step will be to arrange the
collection of waste and on ward delivery ashore for safe and environmental friendly
disposal. This can be either done by the port itself or by any other designated and
authorised public or private enterprise. Collection of the MARPOL 73/78 Annex V
waste is rather simple an easier. For this purpose waste collecting bins can be placed
at suitable places all over the port area so that ships can deliver their domestic and
engine room solid wastes to those containers.
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Most difficult part will be the collection of oily wastes. For river ports it is often
suitable to collect wastes by barge. But, for breakwater port it is difficult to collect
waste by barge. So, tank lorries are better option in these types of port. If private
parties are given this job to carry, then they must be certified by port authority in
order to guarantee and maintain the high standard of service
6.5 Economic feasibility
Establishment of waste reception facility is an obligation under the MARPOL 73/78
Convention and an implied responsibility under the general commitment of global
environment protection. So, an economic feasibility is often irrelevant to justify the
establishment of port waste reception facilities. Even than it is unavoidable to
consider the economic aspects of waste reception facilities in view of the high cost
related and the competitiveness of ports in the same region.
An economic feasibility will essentially involve the calculation of advantages and
disadvantages with and without waste reception facilities in place. There will be two
types of impact without the facilities -- direct and indirect. The prime concern in this
respect is the environmental impact. But it is difficult to quantify the environmental
impacts due to lack of reception facility. Although some of the impacts, like loss of
tourism, decrease in fish catches, diminishing number of species of different marine
lives, etc., are quantifiable. Again it is difficult to differentiate the environmental
changes caused by unauthorised discharges from ships and by other on-going
activities, such as land-based discharges or unscientific fishing practices. Therefore,
a proper environmental impact assessment on a particular area to determine the effect
of not having reception facilities requires separate in depth study.
6.5.1 Optimal level of marine pollution
The economics of marine pollution is little different from the actual physical
pollution, because it not only depends on the act of pollution, that is to say illegal
discharge of wastes at sea, but also on the extent of environmental impact and public
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reaction to this physical effect. Thus marine pollution will cause an external cost for
the third parties in the form of direct economic loss, like in fisheries or tourism
industry, or sign of public dissatisfaction, which is rather indirect.
Theoretically the level of marine pollution or the probability of pollution at a port or
coastal region will increase with the increase of shipping activities. So will increase,
or will have the possibility to increase, the marginal external cost (MEC) to the third
parties. However, an initial amount of pollution, which would be assimilated by the
nature, will not create any external cost provided there is no other source of marine
Cost/Benefit
        C           D
       X
          O     Pº         P¹           P
Level of marine pollution
Figure 6.1 Optimum level of marine pollution
Source: Ma, S. (1999)
pollution. According to the rule of 'diminishing rate of return', at a certain stage the
marginal benefit (MB) of the polluting activity, that is shipping, will slide down as
the level of pollution increases. In figure 6.1 the area under CPO represents the total
benefit and the area under DPPº is the total external cost. To maximise the total
benefit over the total cost the optimal level of pollution should be P¹ (Ma, 1999).
6.5.2 Division of external costs
The total cost is divided into two parts area represented by PºXP¹ is the corrective
cost, that is borne by the polluter in order to correct the loss created by his activity.
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So long the pollution level is below P¹ the corrective cost will be lower than the
benefit received. The other cost factor is the preventive cost, which is spent in order
to lower the pollution level to P¹. Waste reception facilities in ports is one of such
costs. In order to justify this cost the additional benefit received should outweigh the
cost. This should be the prime objective of marine pollution control.
6.5.3 Measurement of benefit and external cost
In order to get the best value of money spent on pollution prevention it is necessary
to identify the optimal level of pollution. To achieve this, the two curves on marginal
external cost (MEC) and marginal benefit (MB) to be determined. The economic
benefit derived from shipping can be measured as the cost of replacement, that is
either the alternative mode of transport or the substitution for the cargo itself.
The external cost of pollution differs from incident to incident, depending mainly on
the type of pollutant, the severity of incident, location, time and weather condition. A
cost for environmental damage can be measured by the opportunity cost, that is the
loss of income from second best prospective use of same environmental resources
(Ma, 1999). To measure this cost in value terms one of the methods is to measure the
individual willingness in a society to pay for the environment, that is how much
people are ready to pay to conserve the environment. Conversely if the question is to
lose a benefit derived from environment, then it is necessary to determine how much
compensation is required to make people willing to accept that loss instead of paying
to prevent that loss (Sinha, 1997). According to economics maximum 'willingness to
pay' (WTP) is equal to minimum 'willingness to accept' (WTA).
To find the economic values of environmental cost it is necessary to divide the cost
on the categorisation of value. This is broadly categorised into instrumental and
intrinsic. Instrumental value is the capacity to satisfy a need. Intrinsic value is the
inherent ability. Instrumental values are again divided into direct, indirect or option
value. Intrinsic value may be quasi option value or existence value. The costs for
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reversible losses are included in direct value and for irreversible losses in the indirect
value. Direct value and the cost for reversible loss is rather easier to determine, but
other values are often difficult to calculate. The economic values in environmental
management can be determined by applying the concept of WTA or WTP. It is
difficult to determine the WTA or WTP in practice. However, the principle can be
applied with reasonable accuracy for ocean environmental management (Ma, 1999).
6.5.4 Economic feasibility for technical choice
A study for comparative economic advantages among the different alternatives of
waste collection and processing, and for the number and size of equipment should be
carried out before establishment of port waste reception facilities.
To ensure adequate facility and ready access to it, availability of transport to remove
wastes from the ships is the first consideration. If just one vehicle is there,
availability of transport is very much restricted with no standby support. So, more
than one vehicle is required to ensure a standby support as well as to provide service
to the vessels requiring the service at a time. The more will be the number of vehicles
for collecting wastes the minimum will be the risk of non-availability. By increasing
the number of collecting vehicles from one to two, the risk level will be reduced by
50 %. On the other hand it is essential to maximise the productivity of equipment to
ensure a cost-effective investment. So, the exact number and size of waste collecting
vehicles should be assessed based on a probability study.
Considering the amount of investment required, waste processing and final disposal
of wastes are of more importance than collection of wastes. If two ports with close
proximity share the equipment and establish a common waste processing plant, then
the cost of investment will be reduced significantly. Port of Mumbai being very near
to J. L. Nehru Port has the opportunity to co-operate with each other to establish joint
facilities for waste reception and management. Similar opportunity exists between
Port of Karachi and Port Bin-Qasim in Pakistan and Port of Calcutta and Haldia Port
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in India. On the other hand Port of Chittagong can explore the possibility of co-
operation with nearby municipal authority or other industries which also require
waste management facilities. Co-operation with river port for inland traffic and/or
fish harbours in the same vicinity is also possible for ports like Chittagong.
6.6 Recovery of costs
'Cost' is probably the greatest fear for the ports when considering the establishment
of waste reception facilities. Two element of costs to be considered, the capital and
the operational cost. A detailed discussion on the costs, its recovery and the funding
arrangement has been incorporated in the IMO Comprehensive Manual for Port
Reception Facilities (1999).
It is a big discussion as to decide who has the prime responsibility to establish waste
reception facilities. An opinion poll carried out among World Maritime University
"Port Management" students showed that the result varies widely (Horck, 2000).
However, government involvement is essential to arrange initial funding in the form
of grant or assistance under bilateral technical co-operation from foreign countries.
For the recovery of operational cost two principles are followed, namely "polluter
pays" and "shared costs" principle. The first one follows the recovery from polluters,
that is the ships, while the latter is usually based on government compensation. From
a commercial point of view the "shared costs" idea is not a true cost recovery, rather
it is a non-cost recovery system (IMO Manual, 1999). For real cost recovery, the
"polluter pays" idea is widely practised both nationally and internationally. But its
application for port reception facilities will cause the cost to be ultimately borne by
the society in the form of increased freight. However small it is, in a generally
impoverished society like in the South Asia, this cost would be an additional burden
for consumers. On the other hand, the governments in these countries can not afford
to bear the costs either. Utilisation of wastes in commercially viable projects should
be explored and must be aimed for in order to reduce the charges.
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For the purpose of charging the cost to ships three different systems are used, namely
 The direct charge system
 The no-special fee system, and
 The free of charge system.
6.6.1 The direct charge system
Based on type and quantity of wastes ships pay a predetermined tariff to the receiver
of waste. The advantage is that the payment is in correspondence with the service
rendered. But there is possibility that ships might take the opportunity to dump
wastes at sea in order to reduce the quantity to be delivered at port. Also the receivers
may on one hand tend to charge high to maximise the profit and on the other hand
render poor quality of service since they are paid in any case (Implementation of the
Baltic Strategy, 1999).
6.6.2 The no-special fee system
Charge is incorporated in harbour dues irrespective of whether wastes are delivered.
The prime advantage of such system is that ships will not enjoy any cost savings for
non-disposal of waste to reception facilities. Moreover, the over all cost will be low
compare to direct cost since the ports will try to keep the cost low in view of there
relative competitiveness with other ports (Olson, 2000). However, the disadvantage
includes that ships will not endeavour to reduce the generation of wastes. Ports might
have to provide special incentives for ships taking all possible measures to keep the
generation of waste to a minimum (Implementation of the Baltic Strategy, 1999).
6.6.3 The free of charge system
No charge is required for waste disposal. Polluter pays principle is not applied here.
Pros and cons are similar to no-special fee system, except taxpayers may not want
their money to be spent in this way (Implementation of the Baltic Strategy, 1999).
However, some ports follow a combination of two systems, like direct charge for the
MARPOL Annex I and II wastes and a free of charge system for Annex V wastes.
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7. Waste reduction and management
7.1 General
Waste is a by-product creation of some other activity and as the definition has
already revealed -- waste is unwanted. Although formation of wastes can not be
avoided totally, but it is possible to minimise the quantity of waste production. It is
important for two reasons, first of all it saves cost in mitigating the problems
associated with waste, and secondly it helps to conserve materials and energy on the
earth for better ecological balance. This is based on the principle of what normally is
called "prevention is better than cure." So, an effective waste management policy
should begin by reducing the quantity of waste generation at the first place with an
ultimate objective of final disposal by using the most environmental friendly
methods.
The issue of establishing waste reception facilities is largely driven by the factor
'cost'. So, it would be relevant to focus on the topic of waste reduction and waste
management when discussing the issue of waste reception facilities in ports, because
both can help to reduce costs considerably.
7.2 Reduction of waste quantities
As far as the ship-generated wastes are concerned, it is solely the responsibility of
ships to reduce or minimise the quantity of waste generation. The method of
reducing waste formation onboard ships has been many -- some are regulatory
requirements, others are optional. Reducing wastes are not necessarily to be done by
an equipment, this can be as simple as doing things in better way, or can be an
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improved design or system, or can be an equipment for separating and/or treating the
wastes and thus reduce the quantity for final disposal.
IMO initiated a number of measures in this respect. Equipment makers in this field
have also developed technologies by which shipboard wastes can be processed. The
methods of minimising activity can vary depending on the type of vessel and also the
type of waste. In addition to binding requirements of the MARPOL Convention for
various category of wastes IMO has issued separate guidelines to ensure proper
implementation of Annex V of the Convention (IMO, 1992). These guidelines
include inter alia recommendations for methods of waste reduction, handling and
retention onboard.
7.2.1 Waste reduction on board tankers
IMO is quite successful in reducing the oily wastes generated from oil tankers which
was the prime consideration under the OILPOL Convention 54. Apart from measures
taken to prevent accidental oil pollution from oil tankers, following steps have
greatly reduced operational oil discharge from tankers.
7.2.1.1 Load on top
'Load on top' method was a very significant addition for oil tankers in sixties to
reduce the quantity of slops. In this method the effluent of oil-water mixture
produced after tank washing, or ballasting of cargo tanks, or any other routine
operations onboard tankers, is collected in a separate tank called slop tank instead of
pumping overboard. Once the slops are settled the water is pumped out and the new
load is taken on top of the remaining part of residue. Thus reducing the waste
quantity considerably. At the end of 1960's it was claimed that about 1.6 million tons
of waste was prevented from being discharged at sea by using load-on-top.
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7.2.1.2 Segregated ballast tank
Introduction of segregated ballast tanks (SBT) for new building crude oil tankers
over 20,000 dwt and product carriers over 30.000 dwt was another effective measure
under the MARPOL Convention in reducing the production of oil mixtures onboard
tankers. Previously the tankers used to load ballast water in the empty cargo tanks
after discharging the cargo, which required to be pumped out again before
commencement of loading. Now, the inclusion of SBT, that is dedicated tank for the
purpose of carrying ballast or non-pollutant cargo, has helped tankers to get rid of
huge quantity of oily ballast water. But the incorporation of SBT increases gross
tonnage without increasing the cargo carrying capacity. So, tankers fitted with SBT
has to pay more dues in comparison to non-SBT tankers when port dues are based on
'gross tonnage'. However, some ports have introduced a reduced port dues facility for
tankers with SBT.
7.2.1.3 Crude oil washing
Crude oil washing (COW) method for cleaning cargo tanks onboard crude oil tankers
has helped to clean tanks without using water and thus greatly reducing the quantity
of oily residues produced onboard crude oil tankers. Incorporation of this system is a
requirement under the MARPOL Convention for crude oil tankers over 20,000 dwt.
It is estimated that COW can reduce the quantity of tank residues to one tenth than
would have produced otherwise.
7.2.2 Shipboard waste processing equipment
There are different types of shipboard waste processing equipment and these are
applicable for almost all ships irrespective of their type. But the exact equipment and
its capacity depend on the category and the amount of waste generated onboard any
particular type of vessel. The most commonly used shipboard waste processing
equipment include:
1. Oil filtering equipment
2. Incinerator
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3. Sewage treatment equipment
4. Grinder and comminuter
7.2.2.1 Oil filtering equipment
Under MARPOL 73/78 Annex I regulation 16, all ships over 400 tons gross tonnage
(gt) are suppose to have an oil filtering equipment capable of filtering down the oil
content below 15 ppm. Ships over 10,000 gt must in addition be fitted with an oil
discharge monitoring and alarm system with automatic shutdown device if the oil
content goes above 15 ppm.
Although such equipment are approved and certified by various Flag State Maritime
Administrations as mandatory requirement under regulation 16 of Annex I and also
the performance is found satisfactory under normal test runs, but the effectiveness
onboard for regular utilisation of these equipment is possibly never explored. From
practical experience the author believes that the productivity of such equipment
onboard is limited and requires further improvement. Possibly this is one reason why
number of deliberate discharges of oily mixtures from ships machinery space has not
been reduced considerably despite the success achieved in reducing tanker cargo
operational discharges.
However, the good news is that equipment manufacturers of various environment
protection equipment are working on it and have brought new products to the market,
the performance of which are yet to be justified.
7.2.2.2 Incinerators
Shipboard incinerators normally less sophisticated than the land-based incinerators
(Lutzen, and others, 1996). These are used onboard to burn combustible waste,
especially the oily wastes, which include sludge, waste oil, oily bilge collected after
separation, oily rags, etc. But these equipment often require considerable amount of
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supporting fuel to burn poor quality of wastes particularly when water content is high
and also when the ambient temperature is too low.
Also these incinerators may cause air pollution, since in most of the cases they are
not fitted with exhaust gas purification facility. The operation of such equipment
should be restricted at sea, because local regulations may prohibit the use of such
equipment in port. Care should also be taken for discharging the ashes produced by
incineration. Ashes containing harmful substances for marine environment should
not be disposed at sea.
7.2.2.3 Sewage treatment plants
Various forms of sewage treatment plants are in use onboard ships. This equipment
will be an essential requirement once the Annex IV of MARPOL Convention enters
into force. However, some regional regulations, such as in the USA, have restriction
on discharge of untreated sewage. Also in special area under MARPOL Convention -
- the Baltic Sea is a restricted zone for raw sewage discharge. Sewage treatment
plants are essential for ships trading in such regions. Performance of sewage
treatment plants onboard ships are more or less satisfactorily whenever they are in
use. But the main problem is lack of reception facilities in ports to receive the
sewage residues.
7.2.2.4 Grinders, comminuters and compactors
Grinder or comminuter is used to convert wastes into small pieces and solid waste or
garbage other than plastics passed through such equipment is allowed under Annex
V of MARPOL to be discharged at sea (other than special areas) beyond three
nautical miles of the nearest land. Ships should have collection tanks or storage space
in order to store comminuted waste when they are not allowed to dispose such waste
at sea. This type of equipment is more applicable for passenger vessels where
substantial quantity of food and domestic wastes are produced.
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Compactors are used to reduce the waste volume by a factor of 10 to 12 (Lutzen and
others, 1996) and then store onboard for disposal at port. Comminution before using
compactors reduces the waste volume further. Waste thus compacted are normally
packed and stored on board as blocks. However, waste which can produce gases, like
food waste, should not be packed in airtight plastic bags in order to avoid bursting of
plastic bags.
7.2.3 IMO guidelines for waste reduction
IMO guidelines on implementation of the MARPOL 73/78 Annex V, preach number
of issues concerning operation of vessels, loading and discharging of cargo, receiving
of supplies, and so on to reduce the quantity of wastes on board. These include:
• Improved working methods
• Enhance cargo handling procedures
• Increase the habit of reusing materials
• Replace disposable materials with reusable ones, etc.
7.3 Waste management
Waste -- both onboard and ashore, should be managed in a way which is most cost-
effective as well as sustainable for the environment. IMO Comprehensive Manual on
Port Reception Facilities suggests an integrated approach for the management of both
ship generated and land generated wastes (IMO, 1995). Apart from the reasons given
behind this in IMO Manual, the obvious fact is that adequate waste reception facility
can not be expected at a place where there is no management scheme for local waste.
Once this is in place it would be much easier for the local authority to consider the
port reception facility as just another additional source of waste for the main stream
waste management. Ports, and hence the Port States, besides establishing adequate
reception facilities, are under obligation to ensure appropriate management of waste
also. According to the Law of the Sea Convention 1982, States should not limit their
responsibility just in transferring pollutants from one medium to another.
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7.3.1 Shipboard waste management plan
Shipboard waste management is based on IMO regulations and recommendations. A
waste management strategy should be supported by well-documented plan.
According to the MARPOL 73/78 Annex V regulation 9, every ship over 400 gt or
every ship certified to carry 15 or more persons, are suppose to have a garbage
management plan. This plan should address collection, storage, processing,
disposing, and the use of equipment onboard. It also requires to nominate a person
responsible to maintain the plan. IMO recommendations in the guidelines for Annex
V encourage delivery of all wastes to port reception facilities even if it is feasible
legally to dispose at sea.
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Figure 7.1: Disposal options for oily wastes
Source: IMO Comprehensive Manual on Port Reception Facilities
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Figure 7.2: Organisation of shipboard waste handling and discharge
according to IMO (IMO, 1992)
Source: IMO Comprehensive Manual on Port Reception Facilities
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Garbage Record Book in accordance with the appendix to the Annex V. Under
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Record Book Part II for cargo/ ballast operations. Entries in Oil Record Books
should be maintained for each occasion on a number of issues described in the
regulation 20. These records should not be merely considered as documents for Port
State control inspection. Rather they should form a part of the waste management
policy onboard ships.
When planning the shipboard waste management strategy importance should be
given on recovery and reuse of any possible part of the waste materials. Diagram 7.2
shows a schematic representation of how shipboard waste management to be done
starting from collection up to the final discharge.
7.3.2 Waste management at port
Waste management at port largely depends on national waste management strategy.
Again the strategy should focus on recovery and recycling of wastes as effectively as
possible. Whether there is any reception facility or not, ports have their own wastes
which requires to be managed in an environmental friendly way. Therefore, under
the national guidelines ports should develop their own waste management plan. With
reception facilities in place and the amount and category of wastes determined, ports
need to adjust their plan accordingly. Once the waste collection systems are secured
the next step would be to create a waste disposal plan, which is an essential part of
the whole waste management policy (IMO, 1995). IMO manual has described three
basic options for final disposal, namely
• incineration
• landfarming
• controlled storage/landfill.
7.3.2.1 Incineration
Incineration is suitable for most of the combustible materials which do not produce
harmful exhaust. Shore-based incinerators normally use flue gas treatment in order to
avoid air pollution. However, wastes containing fixed nitrogen or ammonia, sulphur,
77
chlorinated hydrocarbons should be incinerated with special technique suitable for
each type of those wastes (IMO, 1995).
7.3.2.2 Landfarming
Landfarming is a less practised method used so for only in disposal of oily wastes.
Micro-organisms in soils convert organic waste into harmless materials in due course
of time. Proper aeration of waste during the process is essential. Care must be
observed to avoid ground water contamination.
7.3.2.3 Controlled storage or landfill
Most commonly used, especially in economically backward countries for final
disposal of municipal wastes. However, selection of site is a very important factor in
this case. Site should be isolated and closed to public access. Avoidance for ground
water contamination is also required. A regular test of ground water in nearby
vicinity and of drain water from the dumping site should be carried out to avoid
health hazards.
7.4 Disposal options for ships' wastes
IMO manual has provided guidelines on options for disposal of different category
ships' waste. In diagram 7.2 and 7.3 disposal options for Annex I and Annex V are
shown by schematic representation.
7.5 Waste management in South Asian ports
In IMO Comprehensive Manual on Port Waste Reception Facilities, the key elements
of waste management strategy are grouped under three main headings, namely
• Administrative and legal matters
• Technology
• Infrastructure and support services.
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The present administrative and legal position in the area of study has been
enlightened in general. Which is not very much in favour of a satisfactory waste
management strategy. The overall economic condition of the region also does not
have strong support for achieving modern technology, and to establish the
infrastructure and support services.
However, in this situation local practices of reusing and recycling waste materials
can serve a great deal. Despite very low income level in the region and high density
of population and moreover in absence of almost any sort of waste management
policy, the disposal of waste did not pose any great threat until recently when urban
population has of rocketed due to poor economic growth in South Asian region.
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8. Potential barriers
8.1 General
Despite the definitive obligation for at least 111 countries those who have ratified the
MARPOL 73/78 Convention, in full or in part, very little have been achieved so far
to establish a world-wide network for waste reception facilities in ports. Also the
implied responsibility of countries party to the UNCLOS, and the liability of all
countries under various international conventions related to global environment
protection, have been ignored and neglected by the States for proper implementation.
A relentless effort in this regard by IMO with priority high in its agenda to ensure
adequacy of port reception is yet to attain a considerable success. In view of this it is
important to enlighten and analyse the potential barriers.
8.2 Analysis of potential barriers
It is difficult to single out any particular obstacle or pinpoint the specific issues
responsible for causing the hindrances to establish adequate waste reception facilities
in a particular port. It is often a combination of obstructions pertaining to this fact
and varies from port to port or country to country.
8.2.1 Lack of awareness
The reluctance in establishment of waste reception facilities in ports is germane to
most countries irrespective of economic capability. Possibly the first and foremost
reason for this is lack of awareness. Even in Sweden where since 1980 the legislation
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obliges the ports to receive ship-generated waste, the knowledge about the obligation
is poor in private industry ports (Implementation of the Baltic Strategy, 1999).
Situation is worse in less developed countries. It is often observed that port personnel
are either not well acquainted with the fact of their obligations in this regard or not
interested in matters apparently of non-commercial interest. As a result the focus is
on exercising the rights to convict ships responsible for polluting harbours rather
than performing the duties to facilitate a safe delivery of waste in port.
However, the problem is not only with port personnel, because the deficiency
initiates from high-level government bodies related to this. Too slow response of
governments to ratify the international conventions or non-incorporation of
conventions in national law after ratification, are enough to manifest this reality.
Absence of appropriate national legislation makes the ports inactive or reluctant in
this respect. Also the study report by the Swedish Government reveals that the
problems to implement the Baltic Strategy on reception facilities is more attributable
to organisational and administrative matters rather than physical installations
(Implementation of the Baltic Strategy, 1999).
8.2.2 Financial limitation
The inability to meet the 'huge' financial involvement for establishing adequate waste
reception facilities is probably the most common excuse for many countries or ports
to justify their failure. Unfortunately these statements are hardly supported by any
study report on the actual financial requirements. Perhaps the problem is more in
deciding who bears the cost rather than the insufficiency of fund.
However, the question of financial inability is one of the potential barriers, which can
not be ignored totally, especially for countries with low economic performance.
Almost all the countries in South Asia with their present impoverished economy and
most of the ports being service ports, that is owned by the States, may suffer from
confinement of funds and complexity in decision making to establish waste reception
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facilities. In addition, the perception on port waste reception facility for many people
is of a sophisticated project with high technology, while this could be a rather simple
arrangement with fairly common technology.
8.2.3 Legislative or regulatory vacuum
Legislative or regulatory vacuum requires to be mentioned specifically as one of the
potential barriers, because this will form the base to workout something regarding
establishment of waste reception facilities in ports. The present position of national
legislation and regulatory framework related to waste reception facility in all South
Asian countries is not only insufficient, in some cases there is no regulation at all.
Apart from lack of relevant regulation, also the lack of conformity between national
and international instruments like the MARPOL 73/78 may contribute in handling
waste reception facilities in ports (Olson, P. 2000).
In a personal interview, marine environment protection expert Tatjana Olson (2000)
of "SafePorts AB" described her opinion from the experience gained while
investigating the waste reception facilities in ports of Latvia that the absence of
national regulation creates a vacuum which forms the basic of problem. Any attempt
to remand this must begin with setting of national regulations first.
8.2.4 Customs regulations
Customs regulation is found to be an important barrier, especially in less developed
countries where the regulations are not modernised as per present day requirement.
This is more feasible for the countries in South Asia. The questionnaire survey under
this study shows that a prior approval from customs department is a requirement for
formal acceptance of waste delivery from ships. Even in some cases tariffs are
imposed for the delivery of certain wastes such as the slops from tankers, and waste
oils or used lubricating oils from all other ships. In fact these are not considered as
wastes and taxed as import goods. Although some of these stuffs are recycled or
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reused, but the provision of seeking customs clearance and requirement to pay tax
discourages delivery of wastes from ships.
8.2.5 Relative competitiveness of ports and cost recovery
Some ports in direct competition with other ports are in fear of loosing relative
competitiveness due to additional cost imposed by the establishment of port
reception facilities. This is more applicable for ports intend to implement a "no-
special fee" system for waste reception facilities (Implementation of the Baltic
Strategy, 1999). However, Ports in South Asia are not facing the direct competition
with each other at the moment. But, with increasing tendency of the governments to
open up further and emergence of private port operators, this will be an issue of
concern in near future.
This is important for cost recovery options also. Because, an efficient cost recovery
system will encourage disposal of wastes in ports. The method of charging the
vessels for the cost of delivery of waste to reception facilities has been an intensely
discussed international issue for many years. However, apart from ports the Helsinki
Commission (HELCOM) recommendation 19/8 for "no-special fee" system fears the
port users as well that ports may charge too high under "no-special fee" system. Per
Olson (2000) of Swedish Maritime Authority rejects any such possibility in view of
present trend of fierce competition among ports and says that ports will keep the cost
low for their own benefit.
8.2.6 Lack of technology and trained personnel
Lack of technology and trained personnel in ports and in administration is also a
major drawback for establishment of reception facility in ports. In most cases the
training schemes for port personnel are limited to operational matters, like cargo
handling and equipment maintenance. However, IMO under its Technical Co-
operation Programme is providing assistance for interested countries to establish
reception facilities in their ports and to educate the port personnel as well. A
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continuous process of organisational capacity building and training especially at the
local level is required to deal with problems associated with waste reception facilities
(Olson, 2000).
A regional seminar South Asian Region is going to be held in Colombo, Sri Lanka,
under the auspices of the Technical Co-operation Committee of IMO from 21st
August of this year to find ways to establish reception facilities.
8.2.7 Other factors
Other important factors, like lack of co-operation among different government and
non-government bodies, constraint of space in port areas to set up waste processing
plants or to expand the present facility, misconception by ports that some other port
will arrange the facility or it is enough to have facility in some ports only -- are few
to be mentioned. Also bureaucratic jargon, amalgamation of responsibility with the
idea of actual performance in carrying out different jobs for waste reception, and lack
of control are further problems in implementation of port waste reception facilities.
Strong political commitment, increased technical assistance to poor nations by
developed countries and international organisations, careful feasibility study prior
establishment of facilities, and increasing awareness in all levels are among few
which are necessary to overcome such problems.
8.3 Public awareness
Public awareness is not a barrier for establishment of port waste reception facility,
rather an increased awareness can help to force the ports or local governments to set
up such facilities. Growing public concern is probably on of the driving force in the
Nordic countries to take the leading steps to establish a good network of waste
reception facilities in ports around the Baltic Sea.
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9. Recommendations and conclusions
9.1 General
There is a Roman proverb "navigare necesses", which means that shipping is a
necessity. Shipping can not be avoided to achieve a 'zero pollution' from this sector.
The low cost feature and environmental friendly nature of shipping compare to any
other mode of transport will continue to maintain the leading role of shipping as the
most preferred mode of cargo transport in the years to come. But in view of the
growing consciousness for the protection of the environment it is becoming
increasingly essential to put further stress on prevention of pollution of any mode of
transport. From an economic point of view an environmental pollution does not incur
any cost until people know about it. But as people are discovering more and more
about the detrimental effects of pollution, the cost of environmental damage is on the
rise. The cost of remedies are often much higher than that of prevention. Hence,
necessary steps to be taken to overcome the threats of environmental pollution posed
by shipping in which port waste reception facilities can play a vital role.
9.2 Recommendations
A plethora of recommendations and guidelines for ensuring adequacy of port waste
reception facilities are in place both within the IMO and outside IMO with national
and regional bodies, like the EU and the HELCOM. The slow progress in this respect
indicates that some key issues might be missing and yet to be addressed. It is not the
intention of this study to repeat the recommendations already in place, but to
highlight the matters, which require further attention and where some procedural
changes are required to expedite the implementation of waste reception facilities. In
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light of the foregoing study following recommendations are drawn up which are
mainly focused for the countries in South Asia. However, similar ideas can be
applicable for other regions too, especially for the less developed countries.
9.2.1 Removal of barriers at national level
Two coastal States in the South Asian region, namely Bangladesh and Maldives have
not yet ratified the MARPOL 73/78 Convention and India has just ratified Annex I
and II. These countries are not benefited without ratifying this convention. Because,
a country like Bangladesh which has its own fleet has to follow the international law,
which have almost become accepted norms, to enable its vessels to call foreign ports.
But, unfortunately they can not enforce these regulations in the same way against the
foreign flag vessels. Moreover, they fail to show their commitment to protect the
marine environment by non-ratification of the MARPOL 73/78 Convention.
The basic responsibility to perform the duties under the UNCLOS and the MARPOL
73/78 Convention lies with individual state and each state forms an unit to build up a
complete network of system for the prevention of marine pollution internationally.
Hence, removal of the barriers at national level is the cornerstone for achieving the
aims set under MARPOL.
All the countries in the South Asian region require to develop legislation and in
conformity with IMO regulations and guidelines and clearly define the responsibility
and authority for each entity, like ports, ministries, and administrations, related to the
establishment of port waste reception facilities. The organisational arrangement in
these countries is quite satisfactory. But, the activities of all departments are very
much fragmented. For example, in Bangladesh the "World Maritime Day" is
observed by the ministry of ports and shipping only, although one of the reasons for
IMO to introduce this day is to focus attention on marine environment, but ministry
of environment never commemorates this day. It could be a good opportunity for
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both the ministries to work together. When they fail to meet on special occasions, the
benefits of co-operation in day to day activities is far beyond imagination.
Similar conditions exist through out the region. Therefore, a prime responsibility of
the governments would be to create a national policy to have a coherent relationship
of all the activities taken towards pollution prevention. Lack of co-operation can cost
too high by reducing productivity, and even can prevent things from happening at all.
A good example was cited by Tatjana Olson of "SafePorts AB."  Two ministries,
namely the ministry of ports and shipping and the ministry of environment, look after
the ships at berth and the waste management on the land respectively, but it happens
that the responsibility of transferring waste from ships to land lies with no one.
Co-operative environment will ensure to maximise the use of resources also. At
national level different ministries and departments may work in different projects
related to coastal development and marine environment protection without co-
operation among each other. A considerable amount of money and time could be
saved if their activities are integrated.
Besides bridging such gaps by increasing understanding among different ministries
or departments, a co-operation among ports and other organisations or industries in
the same area can be developed to establish common waste management facilities.
Thus opportunities can be created for a cost-effective establishment of waste
reception facilities in ports. In Gothenburg port of Sweden a plant is run by the "Reci
Industri AB", which handles oily and chemical waste from ships as well as from
other shore-based industries.
One of the major barriers to establish an effective waste reception facility from ships
in South Asian countries is the present customs regulations of issuing permission for
waste delivery from ships and imposing tax on certain wastes. This procedural delay
along with additional cost of tax will further discourage the ships to deliver waste to
87
reception facilities in these ports even if the facilities available are excellent. It is not
that the countries are earning good amount of money by imposing such tax, but it is
obvious that the environmental damage caused by illegal waste discharges from ships
in and around the port area is much higher in value terms. Governments must review
such regulations immediately and instead issue licenses to firms through appropriate
authorities to receive waste from ships. These firms if required may submit to the
customs authority a weekly or monthly statement of wastes received from ships. The
indirect advantages gained by the countries in doing so would outweigh the benefit
of present tax regime.
From above discussion following points are summarised which can be implemented
almost without any financial involvement:
• To ratify the MARPOL 73/78 Convention immediately and to enact national
legislation in conformity with IMO convention and guidelines to enable the
establishment of port waste reception facilities and clearly define the roles for
each organisation related to this
• To develop national policy for matters like waste management and environment
protection to build a coherent relationship for all sorts of activities related to
pollution prevention
• To review customs regulations for unhindered delivery of all kinds of wastes
from ships
• To prepare specific guidelines for collection of waste from ships, for processing
and for final disposal.
9.2.2 To enhance regional co-operation
Under the present circumstances one priority should be to enhance the regional co-
operation among the governments. Environment protection as a whole, especially the
marine environment, is a global issue and the problem is addressed with due
importance in different global forums. But the implementation of policy can not be
given a global effect because of sharp contrast of socio-economical structures and of
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nature of problems among the different regions of the world. Country based actions
for marine environment protection may be rendered ineffective by irresponsible
activities from neighbouring countries.
Enjoying the benefits from common maritime sources make the countries in the same
region to better understand their problems and derive collective solutions which is
also often cost-effective to implement. The form of regional co-operation in the field
of port reception facilities may differ. Presently it will not be possible in the area of
study to set up joint facilities by ports in two different countries. But exchange of
information, which is very important in this respect, and creation of harmonised
procedures, like the fee system, can provide good opportunities for co-operation. An
integrated information system will help to find whether all ships calling that region
comply with the requirements. Ports should also continually look for new scopes of
co-operation among themselves.
A regular intergovernmental regional dialogue should take place, which will address
the issues of mutual interest. This can also help to enhance the political commitment
of individual government. Governments should be compelled in one way or another
to commit themselves further to express their political willingness in implementing
what they usually pledge in international conferences. An increased regional co-
operation may help to achieve this goal.
However, it is not necessary to establish separate regional bodies for this purpose.
Existing forums are enough to handle this such as in this case the South Asia Co-
operative Environment Programme (SACEP), which also looks after the secretarial
functions of the South Asian Regional Seas Programme under the UNEP, would be a
right body to address these issues. Also the South Asian Association for Regional
Co-operation (SAARC) which is the regional intergovernmental body for co-
operation in the area of study, where all the countries concerned are members, can be
a good forum for highest level discussion.
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Following points are summarised in view of the above discussion:
• To bring the issue for regional discussion. The responsibility can be given to a
regional organisation like the SACEP for day to day function
• To draw up a common regional policy on port waste reception facilities which
may include standard procedures and common charging policy
• To arrange exchange of information among the ports on waste reception from
ships, so that it becomes easy to implement a harmonised policy in the region.
9.2.3 To set up appropriate policies on implementation
Ports should start with the most basic requirements. In order to do so, the activities
involved in setting up waste reception facilities must be prioritised and implemented
step by step if there is any constraint of fund or any other obstacle. It is better to have
something instead of nothing and to have something effective than mere compliance
to international obligation.
All ports in the region may have a common system of cost recovery, but each port
will decide its own cost. However, the recovery policy should not depend too much
on "polluter pays" principle, because it may finally be transferred to the consumers in
the form of increased freight. Cost-effective waste management as well as various
commercial use of wastes should be encouraged. If ports are not involved in waste
collection and treatment, they must take a supervisory role and ensure reasonable
cost structure and a standardised service. Too high cost of waste delivery forms one
sort of inadequacy. Simplicity of procedure is one area where ports should pay due
attention and ensure that ships have easy accessibility to the service.
It is a growing tendency to secure compliance by holding the polluters criminally
liable for the pollution incidents. This may seem to be effective to ensure compliance
with environmental laws for the time being. But in the long run it will not be as
effective as considered. According to Lord Nathan (1990), "…enforcement by
criminal law is only one -- and perhaps the least satisfactory -- way of compliance."
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To achieve the target under the MARPOL 73/78 Convention, a close co-operation is
required among ships and ports. Ports may take initiative to reward "environmental
friendly" ships in the form of reduced ship dues, like the 'green award' in port of
Rotterdam. Also Sweden has introduced a reduced fee system for ships taking
preventive measures to avoid air pollution.
Administrations responsible for coastal surveillance should take into consideration
the cost feature compared to the cost of implementing an adequate waste reception
facility in port. According to the Australian Maritime Safety Administration (AMSA)
the aerial surveillance flights of coastal sea with chartered aircraft costs as below:
♦ Bell B206 Jet Ranger and
AS350 Squirrel type helicopter USD413 to 590 per hour
♦ Fixed wing aircraft Beech Baron/ Cessna C310 USD236 per hour
♦ Larger Cessna Titan USD354 to 384 per hour.
Compared to this, the yearly maintenance and running cost of one of the Europe's
most modern facilities for the reception and treatment of oil contaminated water in
the port of Gothenburg is quite low. This plant is run by the "Reci Industri AB" to
process oily and chemical waste from ships and industries with a yearly capacity of
receiving 500,000 m³ wastes from shipping alone. The operational cost, which also
include the cost of transferring wastes from ships, is in the range of 6 to 7 million
Swedish kroner per year, that is 74 to 84 USD per hour. Apart from that the plant
burns this waste in lieu of other fossil fuels like coal, thus saving the environment as
well as the cost.
Following points are summarised from above discussion:
• To prioritise necessities and proceed step by step when there is fund constraint
• To introduce an effective charging system for cost recovery so that ships are
encouraged to deliver waste to port reception facilities.
• To put more stress on prevention rather than prosecution.
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9.2.4 To augment technical co-operation for self-dependency
Technical co-operation arranged under international grant or bilateral assistance from
developed countries to less developed nations, often transfer high-tech equipment,
which later becomes a burden for the receiving country. Moreover, A hi-tech
establishment with foreign financial assistance may loose its utility in course of time
due to high overhead cost or lack of technological ability. The co-operation must
either aim for transfer of technology also or take into consideration the technical
capability of the receiving country. However, later is generally preferable because
often the labour cost is much cheaper compared to sophisticated technology.
Sometimes local concepts for waste recycling and energy recovery from waste gives
better option than hi-tech waste processing plants. Such concepts are often cheaper
and more convenient to use. In the sub-continent oily wastes are often used as fuel in
brick making kilns, thus saving lot of trees which are otherwise used as fuel. Besides
that, in Bangladesh 'used' ship's lubricating oils has been used in making grease. Also
the use of local means of transportation for collection of wastes including oily waste
from ships is worth to consider. In Bangladesh local country boat known as 'sampan'
is used for receiving oily waste. Technical assistance for further development of such
local amenities can help to create sustainable use of local technology.
Following points are drawn up from above discussion:
• To aim at making the technical assistance to the countries for self-dependence
• To involve more local amenities and technologies and to help develop such ideas.
9.2.5 Monitor procedures and ensure updating methods
All systems require regular monitoring and feedback to rectify and update flaws as
necessary. Administrations and departments responsible for matters related to port
waste reception facilities must work to ensure an effective waste reception facility in
their ports. This should be a continuous process rather than a one-off job.
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9.2.6 Notes for IMO
Apart from promoting port waste reception facilities, reduction of waste generation
onboard ships should also be a matter of high priority. Equipment available in the
market for onboard use are usually claimed to be of high performance. But, there has
been no independent confirmation that how effective these equipment are, especially
for regular use onboard ships. The cost of running such equipment is also a factor to
be considered.
Sometimes too strict Port State control inspections discourage ships' personnel to use
such equipment at sea and rather insist them to keep equipment ready for inspection
at all time to avoid detention of vessel and personal fines.
Apart from problems related to equipment, also certificates required by some Port
State controls to evidence the delivery of waste in other ports may cause trouble,
especially in case of the MARPOL 73/78 Annex V waste, which is often self-
delivered to port reception facilities by ships' personnel. Further, some ports fear that
ships might deliver toxic waste to reception facilities without proper declaration,
especially when the charges are based on type of waste.
Another area of concern is the imbalance of regulation in shipping and in ports.
Shipping being considered international in nature is imposed with lot of regulations,
which sometimes is in sharp contrast with ports, which are often poorly regulated by
national law.
In view of prevailing discussion following tips are made for consideration by IMO:
• An extensive study can be taken on shipboard equipment in use for waste
handling and endeavour to look for new equipment suitable for frequent use
• A more practical oriented Port State Control inspections to be encouraged
• Discharge of the MARPOL Annex V waste can be evidenced by a certificate
issued by port, which describes the availability of facilities in that port
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• Ship masters can be asked to sign a declaration form by identifying the
composition of waste to encourage ports to receive wastes from ships
• Member States to be encouraged further to enhance port regulations and reduce
the gap with shipping.
• Some provisions of incentive can be introduced by the member states to
encourage environmental protection activities.
9.3 Conclusions
The problem of non-compliance of the MARPOL regulation on reception facilities
can broadly be divided into two aspects. First, there is one group who has the ability
to establish reception facility, but there is lack of awareness or they do not have the
right attitude and second, who do not have the opportunity or capability to do this. It
should be borne in mind that it is not only the ship owners those are benefited from
shipping but also the society derives a benefit out of it. In principle the countries
capable of establishing waste reception facilities do not have the right or morale to
impose any harsh regulation on ships for causing pollution unless they provide
adequate waste reception facilities in their ports.
The Countries in South Asia are facing environmental problems, which are much
more severe than the immediate consideration of prevention of ocean pollution. But
at the same time it can not be accepted that ships, which follow the regulation in
some parts of the world will ignore the same while at deep sea or in the territorial
water of any less developed country. As the international regulatory body in world
maritime field it is a real challenge for the IMO and hence, its member states to
bridge this gap.
With widely varying "willingness to accept" (WTA) of different societies towards
marine pollution it is difficult to have a harmonised policy as well as to enforce that
policy equally all over. But shipping being a true international venture and a driving
force behind globalisation -- a common regulatory standard and framework is a must.
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To achieve this goal there is no alternative to co-operation at all levels starting from
internal co-operation among different entities to regional and international co-
operation at both government and corporate levels. Thus, despite the fact that
shipboard discharges constitute a small portion of the total coastal pollution, the
successful implementation of the MARPOL 73/78 Convention could be a beginning
of pollution prevention campaign in less developed countries like Bangladesh, India,
Maldives, Pakistan and Sri Lanka.
Besides, policing the vast ocean against deliberate discharges of ship-generated
wastes is not feasible. It is worth mentioning that the transboundary nature of ocean
pollution may affect one part of the world by the pollution caused on the other part.
A stand-alone response is not enough to mitigate such problem. Therefore, a
collective action as the preventive measure is essential before it is too late to recover.
There is a Japanese saying which goes like that the water in Tokyo Bay was flowing
through the Thames hundred years ago. Whether it is true or not, adequate waste
reception facilities at any part of the world will be for the common benefit of all
concerned.
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Appendix A
Questionnaire for Survey of Port Waste Reception Facilities in South Asia
The attached questionnaire is part of a research study initiated for a dissertation for
MSc degree at World Maritime University in Malmö, Sweden. The topic for the
dissertation is "Feasibility study for the establishment of Port Reception Facilities in
context of Ports in the South Asian Region." The questionnaire returns will be
analysed and used to propose a guideline and strategy to establish adequate port
reception facilities in all sea ports of the South Asian region comprising countries
Bangladesh, India, Maldives, Pakistan and Sri Lanka. This survey is designed to
gather information on existing facilities in major ports of this region and their
functional ability. We hope you will appreciate the importance of this survey in order
to keep the surrounding ocean of this region clean and safe for our future generation.
So, we hope you will be kind enough to spare some of your valuable time to
complete this questionnaire. We will be extremely grateful for your help in doing so.
The questionnaire is designed to be answered as quickly and easily as possible, to
reduce the demand on your time to the minimum. We are not asking for precise
statistics, but informed estimates which are as practical as possible. Most of the
questions require only tick(s) in box(es) or number(s) to show preferences in
chronological order.  Only a few questions are open ended, requiring an answer in
your own words. In all cases exhaustive search through your records or port statistics
are not required. The questions can be filled in readily on first reading, thus
minimising our demand on your time. Please answer the questions freely relying on
your experience and facts. All replies will be kept strictly confidential and in the
analysis no data will be traceable to any particular source.
Thank you in advance for your kind co-operation in completing and sending back the
questionnaire by 15th of July 2000 latest (the sooner the better) to the following
address.
Kind regards.
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Questionnaire
Survey on different aspects of Port Reception Facilities in major Ports of South
Asia
1. BACKGROUND INFORMATION
Name of Port/Organisation :
………………………………………
Name of Official Completing Questionnaire :
………………………………………
Designation/Job Title :
………………………………………
Department/Division/Section :
………………………………………
2. EXISTING PORT RECEPTION FACILITIES
i) Do you have any reception facility available in your port in compliance with
Marpol 73/78 Convention of IMO?
Tick     Yes      No
ii) If 'No', do you have any plan to establish such facility in near future?
Tick     Yes      No
When?
 Six months      1 Year      2 Year      Not Known
iii) If 'Yes', for which categories of wastes facilities are available?
Tick all relevant boxes.
Engine Room Oily bilges
Sludge from Fuel Tanks/Oil Separators
Oily Rags and other Solid Oily Wastes  
Food/Galley Wastes
Other Domestic Garbage
Plastics/Non-combustibles
Medical Wastes
Slopes from Oil Tankers
101
Oily Ballast Water
Chemical Residues from Chemical Tankers
Hazardous Cargo Residues
Others
(For 'Others' please specify) (a)
(b)
If no facility is available, please skip questions 3 to 7 and answer question 8.
3. FUNCTIONING OF EXISTING FACILITIES
i) Who is responsible to collect wastes from ships?
Tick appropriate box.
Port Authority  
Municipality
Enlisted Contractors
Others ………………………
(Please mention)
ii) Is there any licensing system for handling waste?
Tick     Yes       No
If 'Yes', by whom? Please name the Authority/Organisation/Department.
……………………………………………………………………
iii) How wastes are received from ships? Please tick appropriate boxes.
By Barge      By Tank Trucks      By Pipelines
In Receptacles       Other means. Please specify
…………………………….
4. FEES/CHARGES
i) Is there any special charges for ships delivery of wastes? Please tick relevant
box.
Yes, for all wastes Yes, for certain wastes only No, not at
all If 'Yes', how and by whom the charges are fixed?
……………………………………………………………………………………
……..
……………………………………………………………………………………
……..
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      ii)        Do you consider the present system regarding fees/charges is ok in your port?
Tick     Yes       No
iii) If 'No', have you any suggestion to improve the system of fees/charges for
waste collection from ships?
……………………………………………………………………………………
……..
5. DEFICIENCY
i) Do you consider any deficiency in your reception facilities?
Tick     Yes       No
If 'Yes', what type of deficiency? Please specify.
……………………………………………………………………………………
……..
ii) Is there any reason(s) for this deficiency? Please specify.
……………………………………………………………………………………
……..
……………………………………………………………………………………
……..
6. RECORDS AND AUDITS
i) Do you keep any permanent record of wastes reception from ships?
Tick     Yes       No
If 'Yes', when did last wastes were received from ship and what type of waste?
Date: ………………… Type of Waste: ……………………………
ii) Is there any auditing or monitoring system for proper functioning of the system?
Tick     Yes      No
If 'Yes', please give short description of the system.
……………………………………………………………………………………
……..
7. POST RECEPTION WASTE TREATMENT
i) Do you have any post reception waste treatment facility available in your port?
Tick     Yes      No
If 'Yes', what type of facilities are available? Please specify.
(a) …………………………… (b) ……………………………..
ii) Who operates these facilities? Please tick appropriate box.
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Port      Municipality      Govt. Organisation      Private
Co.
iii) Is there any use of untreated wastes received from ships?
Tick     Yes      No
If 'Yes', what type of use? Please specify.
……………………………………………………………………………………
……..
8. REASONS FOR NOT HAVING RECEPTION FACILITIES (Answer only when
no reception facility is available)
What is/are the reason(s) for not having reception facilities. Please specify.
(a) …………………………………………………………………………..
(b) …………………………………………………………………………..
(c) …………………………………………………………………………..
9. NATIONAL REGULATIONS
i) Is there any national waste management policy?
Tick     Yes      No
ii) Do you consider any revision in national regulations is necessary to facilitate
establishment of adequate port reception facilities in your port?
Tick     Yes      No
iii) Is there any barrier, like customs regulations or so, for smooth functioning of
port reception facilities in you port?
Tick     Yes      No
10. COMMENTS AND REMARKS
Please mention your comments and remarks, if any.
Signature: ……………………………
Date:…………………...
Name:………………………………..
Rank/Designation:……………………
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Appendix B
Port statistics from reports prepared by the Transport Research Wing, Ministry of Surface Transport, Government of India, in February 1999.
Table 01: Ship Traffic in major Indian Ports by type and size of vessels for the year 1996-97 (GRT in '000)
Container Break Bulk Dry Bulk Liquid Bulk LASH Ro-Ro Total
Name of Port No. GRT No. GRT No. GRT No. GRT No. GRT No. GRT No. GRT
Kandla 130 1364 305 2527 224 2783 868 23434 -- -- -- -- 1527 30108
Mumbai 863 8960 654 5520 100 740 751 16060 12 280 -- -- 2380 31560
J. L. Nehru 408 7312 -- -- 74 1793 64 799 -- -- 94 3054 640 12878
Mormugao 30 159 12 98 268 9395 197 3468 -- -- -- -- 507 13120
N. Mangalore -- -- 145 1486 163 4039 336 6797 -- -- -- -- 644 12322
Cochin 278 2202 134 760 41 885 375 9928 -- -- -- -- 828 13775
Tuticorin 182 951 294 1325 292 6214 137 1841 -- -- -- -- 905 10331
Chennai 461 4286 230 1797 422 10360 516 13298 15 428 -- -- 1644 30169
Visakhapatnam 63 508 223 2256 530 13674 602 16399 19 543 -- -- 1437 33380
Paradip -- -- 11 75 358 8029 187 2647 21 630 -- -- 577 11381
Calcutta 288 1634 222 1732 14 141 336 2765 17 486 -- -- 877 6758
Haldia 98 643 45 444 340 8628 467 13087 -- -- -- -- 950 22802
Source: Transport Research Wing, Ministry of Surface Transport, Government of India (1999)
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Table 02: Average Pre-Berthing Waiting Time in major Indian Ports by Commodities and type of vessels for the year 1997-98 (In days)
Commodity P.O.L. Iron Ore Coking
Coal
Thermal
Coal
Fertilisers Raw
Materials
Other dry
Bulk
Other
Liq. Bulk
General
cargo
Container
Type of Vessel Oil
Tanker
Dry Bulk Dry Bulk Dry Bulk Dry Bulk Dry Bulk Dry Bulk Liquid
Bulk
Gen.
Cargo Vsl
Container
Vessel
Kandla 3.85 -- 8.13 -- 5.22 6.49 6.63 4.23 8.60 2.76
Mumbai 2.49 -- 1.94 -- 6.15 10.20 7.41 1.93 3.59 1.96
J. L. Nehru 1.38 4.97 -- -- 8.23 -- 5.61 1.92 2.77 1.12
Mormugao 0.87 2.90 0.02 -- 1.22 -- 2.98 0.48 1.14 0.07
N. Mangalore 1.28 1.49 0.21 -- 2.48 0.50 0.63 0.78 0.57 --
Cochin 2.12 -- -- -- 1.37 0.89 0.58 0.36 0.36 0.54
Tuticorin 0.76 1.77 -- 1.06 3.60 2.36 1.21 1.04 2.78 0.65
Chennai 5.35 2.49 6.86 1.81 8.06 4.72 5.51 2.09 1.98 1.39
Visakhapatnam 0.56 2.37 5.24 0.70 4.45 2.21 2.91 1.23 3.09 0.75
Paradip 3.40 2.31 0.75 0.61 2.57 2.32 1.37 0.78 0.11 --
Calcutta 1.09 0.19 -- -- 3.32 0.76 2.64 3.08 1.07 0.57
Haldia 2.56 -- 2.69 0.85 5.88 3.94 4.46 1.04 3.11 0.15
Source: Compiled from Reports by Transport Research Wing, Ministry of Surface Transport, Government of India (1999)
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Table 03 Average Turn Round Time in M ajor Indian Ports by Commodities and type of vessels for the year 1997-98 (In days)
Commodity P.O.L. Iron Ore Coking
Coal
Thermal
Coal
Fertiliser Raw
Materials
Other dry
Bulk
Other
Liq. Bulk
General
cargo
Container
Type of Vessel Oil
Tanker
Dry Bulk Dry Bulk Dry Bulk Dry Bulk Dry Bulk Dry Bulk Liquid
Bulk
Gen.
Cargo Vsl
Container
Vessel
Kandla 5.90 -- 12.98 -- 17.49 11.95 14.89 6.20 15.11 5.86
Mumbai 5.64 -- 12.64 -- 29.97 29.03 30.64 4.42 11.66 5.81
J. L. Nehru 3.74 13.15 -- -- 21.15 -- 15.50 3.54 10.06 2.97
Mormugao 2.42 7.74 2.12 -- 16.27 -- 14.47 1.61 9.06 0.87
N. Mangalore 2.75 3.05 9.43 -- 28.50 11.12 12.60 1.56 5.76 --
Cochin 4.35 -- -- -- 21.67 13.12 6.64 1.47 5.42 2.44
Tuticorin 2.81 3.34 -- 4.17 14.80 9.97 6.32 2.37 7.11 3.04
Chennai 7.41 5.23 13.21 6.20 27.75 13.38 12.62 4.54 8.07 3.95
Visakhapatnam 2.34 7.02 11.65 5.60 17.27 8.80 9.18 2.55 9.10 2.36
Paradip 4.84 5.28 4.85 4.13 22.35 22.21 5.47 2.39 1.36 --
Calcutta 4.16 4.7 -- -- 36.61 18.70 19.18 7.33 15.46 4.69
Haldia 4.17 -- 8.98 3.81 21.83 19.52 1515 3.54 13.06 1.73
Source: Compiled from Reports by the Transport Research Wing, Ministry of Surface Transport, Government of India (1999).
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Table 04: Overseas traffic (Imports 1996-97) commodity-wise by country of origin
handled at the port of Mumbai (In '000 tonnes)
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USA 54 9 45 30 7 7 68 37 687
Canada 4 7 59 25 1 210
Brazil 36 98
Germany 1 258 5 1 60 502
Belgium 20
UK 109 73 18 367
France 128 291
Netherlands 111
Italy 152
Other European 314 13 57 411
Russia/USSR 46 15 121 25 9 6 425
Hungary 1
Turkey 27
Other African 13 233
Saudi Arabia 4072 52 4252
Kuwait 1111 9 1136
Bahrain 516 42 575
UAE 506 142 741
Iran 146 64 461
Qatar 15 20
Jordan 110 110
Oman 240
Singapore 109 178
Malaysia 2 401 436
Indonesia 148
Thailand 2
Korea 15 195
Japan 148 26 340
China 7
Other Asian 62 9 52 25 820
Australia/N.Z. 94 2 218
Others 2491 259 579 55 385 155 38 39 4821
Total 9684 707 1466 183 582 725 221 269 17790
Source: Transport Research Wing, Ministry of Surface Transport, Government of India (1999).
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Appendix C
Commodity wise imports handled at port of Chittagong from the year 1993-94 to
1996-97 (Figures in tons)
Commodity 1993-94 1994-95 1995-96 1996-97
Food grain 742,886 1899240 1525928 786872
Sugar 68819 144883 21432 129623
Salt 131154 33474 -- 30666
Oil seeds 120772 210981 195490 96162
Cement, bagged 729458 936058 1210580 951205
Fertiliser 181179 239561 178905 377239
Iron & Iron materials 273273 422393 418839 604411
Cement clinker 163289 170249 294450 307432
Timber -- 22429 22482 32630
Sundries 1789207 2042869 2216805 3036272
Coal 5257 10690 12971 5939
POL in bulk 2177615 2446315 2383586 2758636
Source: Year Book, 1996-98, Port of Chittagong,
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Appendix D
Distance of selected ports in different region/country from Port of Chittagong and Port of
Mumabai used for the purpose of calculation in chapter 6.
Table 01: Distance to East Coast North American ports in nautical miles
Name of
port
Ba
lti
m
or
e
Bo
st
on
G
al
ve
st
on
H
al
ifa
x
M
ob
ile
M
on
tr
ea
l
N
ew
O
rl
ea
ns
N
ew
 Y
or
k
Ph
ila
de
l-
Ph
ia
Ta
m
pa
A
ve
ra
ge
Chittagong 10248 9818 11508 9433 11271 10024 11324 9979 10122 10132 10476
Mumbai 8465 8035 9725 7650 9488 8241 9541 8196 8339 9249 8693
Source: Reed's Marine Distance Tables.
Table 02: Distance to North Sea and Baltic/Western European ports
in nautical miles
Name of
port
A
m
st
er
da
m
A
nt
w
er
p
Bi
lb
ao
Bo
rd
ea
ux
Br
em
en
G
da
ns
k 
(v
ia
K
ie
l C
an
al
)
G
ot
he
nb
ur
g
H
am
bu
rg
Le
 H
av
re
H
ul
l
Lo
nd
on
R
ot
te
rd
am
A
ve
ra
ge
Chittagong 8065 8030 7557 7702 8275 8647 8667 8300 7835 8109 8000 8035 8085
Mumbai 6395 6360 5815 6005 6605 6955 6775 6620 6165 6420 6296 6337 6396
Source: Reed's Marine Distance Tables.
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Table 03: Distance to Mediterranean ports in nautical miles
Name of
port
Ba
rc
el
on
a
C
as
ab
la
nc
a
G
en
oa
Is
ta
nb
ul
Iz
m
ir
M
ar
se
ill
es
N
ap
le
s
Pi
ra
eu
s
Po
rt
 S
ai
d
R
ije
ka
Tr
ie
st
e
T
ri
po
li
(L
ib
ya
)
V
al
en
ci
a
V
en
ic
e
A
ve
ra
ge
Chittagong
64
00
68
28
62
90
55
30
54
70
63
60
59
40
54
30
47
27
60
85
61
20
58
40
65
35
61
15
59
76
Mumbai
46
30
51
46
45
20
38
85
37
70
45
90
41
70
36
60
30
50
43
15
43
50
40
70
47
65
43
45
42
33
Source: Reed's Marine Distance Tables.
Table 04: Distance to African ports in nautical miles
Name of
port
A
cc
ra
Be
ir
a
C
ap
e
To
w
n
D
ak
ar
D
ar
-e
s-
Sa
la
am
D
ua
la
D
ur
ba
n
Ea
st
Lo
nd
on
La
go
s
M
au
ri
tiu
s
M
om
ba
sa
M
on
ro
vi
a
Po
rt
El
iz
ab
et
h
R
eu
ni
on
Is
la
nd
A
ve
ra
ge
Chittagong
81
56
45
48
55
37
81
78
35
38
79
02
47
83
50
38
81
38
32
53
37
47
84
57
51
53
33
73
57
00
Mumbai
72
06
32
50
46
30
64
82
23
30
69
60
38
00
40
73
71
88
25
35
24
00
75
15
42
00
26
00
46
55
Source: Reed's Marine Distance Tables.
Table 05: Distance to ports in Middle East in nautical miles
Name of
port
A
de
n
B
ah
ra
in
B
an
da
r
A
bb
as
B
us
hi
re
Je
dd
ah
M
en
a 
al
A
hm
ed
i
Po
rt
Su
da
n
Su
ez
A
qa
ba
B
as
ra
h
K
uw
ai
t
M
us
ca
t
R
as
T
an
ur
a
A
ve
ra
ge
Chittagong
33
52
33
85
31
06
34
45
40
46
35
50
40
03
46
52
45
58
35
86
35
36
28
33
33
92
36
50
Mumbai
16
57
13
52
10
73
14
12
23
54
15
17
23
10
29
59
28
99
15
87
15
37
85
3
13
95
17
62
Source: Reed's Marine Distance Tables.
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Table 06: Distance to ports in Australia/New Zealand in nautical miles
Name of
port
A
de
la
id
e
A
uc
kl
an
d
Br
is
ba
ne
D
ar
w
in
Fr
ee
M
an
tle
M
el
bo
ur
ne
N
ew
 C
as
tle
Sy
dn
ey
W
el
lin
gt
on
A
ve
ra
ge
Chittagong 4945 6584 5366 3399 3582 5282 5736 5742 6636 5252
Mumbai 5230 7088 6198 4180 4000 5556 6095 6025 6930 5700
Source: Reed's Marine Distance Tables.
Table 07: Distance to ports in Southeast Asia in nautical miles
Name of
port
B
an
gk
ok
D
ja
ka
rt
a
M
an
ila
Sa
ig
on
(H
o 
C
hi
M
in
 c
ity
Si
ng
ap
or
e
Su
ra
ba
ya
Pe
na
ng
A
ve
ra
ge
Chittagong 2375 2055 2870 2180 1535 2160 1167 2049
Mumbai 3285 2740 3770 3090 2445 3080 2144 2936
Source: Reed's Marine Distance Tables.
Table 08: Distance to ports in Far East In nautical miles
Name of
port
D
ai
re
n
H
on
g
K
on
g
In
ch
on
K
ao
hs
iu
ng
K
ob
e
N
ag
oy
a
O
sa
ka
Pu
sa
n
Sh
an
gh
ai
T
ok
yo
Y
ok
oh
am
a
A
ve
ra
ge
Chittagong 4175 2990 4095 3160 4195 4389 4206 4038 3745 4448 4430 3988
Mumbai 5053 3900 5025 4070 5105 5295 5112 4948 4655 5353 5335 5385
Source: Reed's Marine Distance Tables.
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Table 09: Distance of ports in Brazil from Mumbai in nautical miles
Name of
port
Porto
Alegre Recife
Rio
Grande Salvador Santog Victoria
Average
Mumbai 9117 8884 8967 8834 8985 8695 7969
Source: Reed's Marine Distance Tables.
Table 09: Distance of ports in India from Chittagong in nautical miles
Name of
port
Bombay
(Mumbai) Calcutta Cochin
Mormuga
o Vizag Average
Chittagong 2160 367 1578 1940 578 1533
Source: Reed's Marine Distance Tables.
Table 10: Miscellaneous Distances in nautical miles
From Odessa
(Black Sea)/
Eastern
Europe
From
 Colombo
From
Singapore
From Gulf
ports (UAE
& Oman)
From
Karachi
Chittagong 5899 1292 1517 -- 2578
Mumbai 4230 889 2445 1100 --
Source: Reed's Marine Distance Tables.
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